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identification or idiosyncratic reactions to mushrooms. It is certainly not necessary to 
eat mushrooms in order to enjoy them. People who choose to eat mushrooms do so 
at their own risk. 
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PREFACE TO THE SECOND EDITION 


THE first edition of Mushrooms Demystified. was designed primarily for 
California. The second edition is useful throughout the United States and 
Canada. The distinction is not as great as it sounds because most of the mush- 
rooms found in California are widely distributed; the text has undergone con- 
siderable change nevertheless. Prominent and distinctive species are included 
from all parts of the continent: New England, the South, Midwest, Southwest, 
Rocky Mountains, Pacific Northwest, and of course, California. In addition, 
the nomenclature has been updated, over 200 new color plates have been added, 
most of the original black-and-white photographs have been replaced, and 
certain groups such as the truffles are treated in greater detail. One thing that 
has not changed is the tone of the tome—I have once again made a special effort 
to keep the terminology simple and the language entertaining. The result is a 
bigger book, and I think, a better one. 

Of course, in trying to become more things to more people, one runs the risk 
of becoming less to some. Despite a California slant (intended or not, every 
field guide has built-in geographical bias because every author has more field 
experience in some regions than others), the inclusion of species from across the 
country may disappoint Californians who found the limited scope of the first 
edition reassuring. The text and keys are longer because of the larger number of 
species covered, but they are not any more difficult to use. Simple geography, 
in fact, often facilitates recognition (e.g., Suillus lakei of western North America 
and S. pictus, its eastern counterpart). 

I have, however, maintained a certain provincial flavor by providing detailed 
season and habitat information for the Central California Coast (hereafter 
referred to as “our area”). Southern Californians, northern Californians, eastern 
Californians, non-Californians, and worldly central Californians may find this 
disconcerting, but there are good reasons for doing so. The terrain, climate, and 
vegetation of North America are remarkably varied. Anyone who has used or 
written books of national scope knows that in striving to cover such a diverse 
area, one is often forced to present information in an extremely generalized, 
vague way. Just how useful is it to say of a particular mushroom, “found in woods 
across the country in spring, summer, fall, or winter,” when in any one area it is 
likely to have a favorite host tree and limited fruiting period? Instead of pro- 
viding information on habitat and season that is marginally useful to all readers, 
I have decided to supply information that is very useful to readers fortunate 
enough to live in or visit “our area,” and marginally useful (1.e., as useful as that 
in any other national field guide) to the rest. Besides, any mushroom hunter 
worth her salt-and-butter quickly learns when and where mushrooms grow in 
her area. 

I have tried to make Mushrooms Demystified as accessible as it is compre- 
hensive. For the uninitiated, there are special chapters on mushroom termi- 
nology and classification, when and where to find mushrooms, how to collect 
and identify mushrooms, how to use the keys (which are the backbone of the 
book), mushroom cookery and mushroom toxins, and what the scientific (Latin) 
names of mushrooms mean. The book is comprehensive enough to interest 


intermediate and advanced mushroom hunters. However, beginners intimidated 
by its length can selectively ignore the more technical discussions and concentrate 
on learning the “Seventy Distinctive Mushrooms” listed on pp. 48-51. 

In using this book it is.important to realize that the identification of mush- 
rooms differs in several key respects from the identification of, say, birds or 
wildflowers. For one thing, there is no book that “has them all.” Over 2000 
species are described, illustrated, or mentioned in this bbok—more than in any 
other North American field guide—but you will quickly discover that many of 
the mushrooms you find are not included in this book and many of the included 
mushrooms do not occur in your area (unless it is “our area’). This will be truer 
of some regions (e.g., the Southeast) than others, and there is no way it can be 
avoided—there are just too many mushrooms! As consolation I offer the words 
of Gary Lincoff (author of another national field guide): “It is better for a book 
to contain good descriptions of mushrooms that don’t occur in your area than 
bad descriptions of ones that do!” As every author has a different set of ex- 
periences to share, I recommend that all mushroom hunters, even those in 
California, supplement this book with others, particularly regional guides 
(if they exist) because their limited scope enables them to present more specific 
information. 

It will be many years before we have a complete inventory of North American 
mushrooms. More than anything this is a tribute to the elusive nature of mush- 
rooms. They are difficult to study because they are ephemeral and unpredictable, 
and so much depends on being in the right place at the right time. It is also a 
comment on the fact that few people take mushrooms seriously. As a result, the 
documented distribution of the lesser-known mushrooms corresponds to the 
undocumented distribution of the better-known “mushroomologists.” Further- 
more, many mushroom species still await classification. While these factors 
make identification more difficult, they also add an element of suspense to the 
hunt. One is continually finding species that are new to science, or new to North 
America, or new to one’s area, or at least new to oneself. Mycology (the study of 
fungi) is a field to which discerning amateurs can make significant contributions! 

Another important point to realize is that many mushrooms cannot be 
positively identified unless you have access to a microscope and technical 
literature and know how to use them. Microscopic characteristics are not 
stressed in this book. This means that many of the species mentioned briefly are 
merely suggestions as to what an unidentified mushroom might be, and many of 
the species that are fully described are actually “complexes”—groups of closely 
related species whose exact identities are a matter for the specialist. 

In other words, [ve chosen to sacrifice a certain degree of exactitude by inter- 
preting many species broadly. For instance, the description of Agaricus silvicola 
embraces a confusing group of white woodland mushrooms with a sweet odor 
and yellow-staining skin. Whether or not the “true” A. si/vico/la occurs in North 
America, I see no harm in applying the name to the “complex” providing readers 
are made aware of the situation (for instance, by appending the word “group” to 
the name) and any attendant risks. Purists may object to this approach, but there 
are many amateurs who would like to apply names to these “complexes” even if 
they are unequipped to make the subtler distinctions between species or varieties 
within a complex. Those who wish to verify identifications, look up species’ 
authorities, or otherwise pursue the matter further can do so by making use of the 


literature listed in the bibliography. Students and professionals interested in 
the more unusual species I have collected can write to me care of the publisher— 
I will be happy to furnish the names of herbariums to which specimens have been 
sent. 

I would also like to say a few words about the title of this book, since there 
have been varied reactions to it. One person has stated publicly that mushrooms 
cannot be demystified because there is nothing mystifying or mysterious about 
them; others have questioned the desirability of demystification and suggested 
that I call the second edition “Mushrooms Remystified.” I, for one, was first 
attracted to mushrooms because I found them mysterious. I sti// find them 
mysterious and I see no danger that this book or any other will deprive them of 
their mystery. Mushrooms, like other forms of life, are miracles—miracles 
which we can explain but not fully comprehend. Anyone who has studied 
anything knows that answers beget questions as surely as questions lead to 
answers, that the more one knows about a subject, the larger and more chal- 
lenging it becomes. In addition to being an informative home and field com- 
panion, I hope Mushrooms Demystified will be an inspiration—to look more 
closely, ask more questions, seek more answers. Identification, after all, is not 
an end in itself, but a means toward acquiring a deeper knowledge and keener 
appreciation of our co-inhabitants on this planet. 

The selection of color plates reflects my hope that this book will be more than 
a tool for identification. Many plates were chosen for their usefulness, but 
some were picked for their beauty, dramatic effect, or charm. (A book does little 
good if it does not invite one to take it off the shelf!) Mushrooms Demystified is 
also a vehicle for expressing my love for (and exasperation with) mushrooms 
and for people who love mushrooms, my respect for life and for people who 
respect life. Much of the pleasure in getting to know wild mushrooms is directly 
attributable to the “wild” companionship of fellow fungophiles, and I have paid 
tribute to these folks wherever possible. 
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FUNGOPHOBIA 


BRING home what looks like a wild onion for dinner, and no one givesita second 
thought—despite the fact it might be a death camas you have, especially if you 
didn’t bother to smell it. But bring home a wild mushroom for dinner, and watch 
the faces of your friends crawl with various combinations of fear, anxiety, 
loathing, and distrust! Appetites are suddenlyand mysteriously misplaced, vague 
announcements are hurriedly mumbled as todinnerengagements elsewhere, until 
you're finally left alone to “enjoy” your meal in total silence. 

For there are few things that strike as much fear in your average American as 
the mere mention of wild mushrooms or “toadstools.” Like snakes, slugs, worms, 
and spiders, they’re regarded as unearthly and unworthy, despicable and inex- 
plicable—the vermin of the vegetable world. And yet, consider this: out of several 
thousand different kinds of wild mushrooms in North America, only five or six 
are deadly poisonous! And once you know what to look for, it’s about as difficult 
to tell a deadly Amanita from a savory chanterelle as it is a lima bean from an 
artichoke. 

This irrational fear of fungi is by no means a universal trait. The media and 
medical profession have done their part to perpetuate it, but they arecertainly not 
responsible for its origin. To a large extent, we inherited our fungophobia from 
the British. William Delisle Hays, an astute Englishman writing in the 1800's, 
expressed it this way: 


(All mushrooms) . . . are lumped together in one sweeping condemnation. 
They are looked upon as vegetable vermin only made to be destroyed. No 
English eye can see their beauties, their office is unknown, their varieties not 
regarded. They are hardly allowed a place among nature’s lawful children, 
but are considered something abnormal, worthless, and inexplicable. By 
precept and example children are taught from earliest infancy to despise, 
loathe, and avoid all kinds of “toadstools.” The individual who desires to 
engage in the study of them must boldly face a good deal of scorn. He is 
laughed at for his strange taste among the better classes, and is actually 
regarded as a sort of idiot among the lower orders. No fad or hobby is 
esteemed so contemptible as that of “fungus-hunter,” or “toadstool-eater.” 

This popular sentiment, which we may coin the word “fungophobia” to 
express, is very curious. If it were human—that is, universal—one would be 
inclined to set it down as an instinct, and to revere it accordingly. But it is not 
human—it is merely British. It is so deep and intense a prejudice that it 
amounts to a national superstition... 

It is a striking instance of the confused popular notions of fungiin England 
that hardly any species have or ever had colloquial English names. They are 
all “toadstools,” and therefore are thought unworthy of baptism. Can any- 
thing more fully demonstrate the existence of that deep-rooted prejudice 
called here “fungophobia”? .. . 


A century later, in America, Alan Snitow echoes similar sentiments in the 
San Francisco Bay Guardian: 


I wander through Bay Area woods and fields looking for mushrooms. When 
I first started, | thought my new hobby offered final proof positive that lam 
—well, a weird person. I didn’t know anyone else “into” mushrooms. My 


2 FUNGOPHOBIA 


friends’ puzzled looks seemed to confirm my view that I must suffer from a 
form of repressed necrophilia, a perverse fascination with things rotted 
and decayed... 

(That some mushrooms can be eaten helps) . . . to justify the quest, espe- 
cially to friends who raise their eyebrows at the mention of fungi. If lam off 
looking for mushrooms, they think I have a rational purpose to my actions. 
Otherwise they would say: “He’s off walking around in the rain again.” 
Rather than pitying looks at the soggy human who returns, they see a slightly 
eccentric, but productive, worker, toiling to bring back something for the 
evening’s table. 


Mushrooms can be every bit as beautiful as birds, butterflies, shells, and flowers, 
yet we never think to describe them in such flattering terms. When novelists or 
poets want to conjure up an emotion of fear, loathing, total revulsion, and 
imminent decay, they inevitably drag in the mushrooms and toadstools— 
malignant instruments of death and disease that appear only in the dankest and 
most abominable of situations. Witness Shelley: 


And agarics and fungi, with mildew and mould 
Started like mist from the wet ground cold 
Pale, fleshy, as if the decaying dead 

With a spirit of growth had been animated... 


And Sir Arthur Conan Doyle, bygone creator of Sherlock Holmes: 


... Asickly autumn shone upon the land. Wet and rotten leaves reeked and 
festered under the foul haze. The fields were spotted with monstrous fungi of 
a size and colour never matched before—scarlet and mauve and liver and 
black—it was as though the sick earth had burst into foul pustules. Mildew 
and lichen mottled the walls and with that filthy crop, death sprang also from 
the watersoaked earth. 


And D.H. Lawrence, that chronic belittler of the British bourgeoisie: 


How beastly the bourgeois is 
especially the male of the species— 


Nicely groomed, like a mushroom 

standing there so sleek and erect and eyeable— 

and like a fungus, living on the remains of bygone life, 

sucking his life out of the dead leaves of greater life than his own. 


And even so, he’s stale, he’s been there too long, 

Touch him, and you'll find he’s all gone inside 

just like an old mushroom, all wormy inside, and hollow 
under a smooth skin and an upright appearance. 


Full of seething, wormy, hollow feelings 
rather nasty— 
How beastly the bourgeois is! 


Standing in their thousands, these appearances, in damp England 
what a pity they can’t all be kicked over 

like sickening toadstools, and left to melt back, swiftly 

into the soil of England. 
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And that prim American poet Emily Dickinson: 


Had nature any outcast face 
Could she a son condemn 
Had nature an Iscariot 
That mushroom—it is him. 


Has any group of organisms been so unjustly maligned? Actually, Dickenson’s 
limp effort should come as no surprise, since she was a virtual recluse. Prejudice 
is largely a measure of ignorance! 


And yet, if you go to continental Europe, you'll find that fungophobia is the 
exception and not the rule. Most Europeans, especially those who live close to 
the woods, know which mushrooms to pick and howtocook them. They bestow 
upon each species an individual name and sell them in the markets. Many 
Americans, on the other hand, are completely oblivious to the fact that there is 
more than one fungus among us—those of recent European or Oriental ancestry 
being notable exceptions. 

The farther east you go in Europe, the more passionate 1s the love for mush- 
rooms. Which brings us to Russia. The Russians go absolutely bananas over 
fungus. Mushrooming is a commonplace tradition there, not the hallowed turf of 
the academic or connoisseur. Instead of talking about the weather, strangers 
often engage in polite conversation about how the mushroom season is 
progressing. And Russian children are raised on mushroom lore from earliest 
infancy. Many family names are derived from fungi: Bribov, Borovikov, 
Gruzdjov, Ryshikov, Opjonkin. Another oneis Griboyedev, or“ Mr. Mushroom- 
eater.” The poet Majokovsky was a mushroom addict. (Poetry, like mushroom 
hunting, is a great tradition there. A Russian poet draws 5,000 toa poetry reading 
—here you're lucky to draw 50.) Even Lenin is said to have been possessed bya 
razh or “mushroom passion.” 


In this country, it is only with the renewed interest in natural foods and the 
desire to return to the earth (and what’s good for you) that mushrooms are being 
noticed again. Mycological societies are sprouting up in the major cities. And 
of course, business is capitalizing on the trend. Polka-dotted mushrooms have 
appeared in startling profusion on curtainsand calendars, potteryand Stationery, 
potholders and incense holders, bumper stickers and birthday cakes. 

And yet, when it comes down to actually eating wild mushrooms, most 
Americans are still afraid. instead they opt for something more familiar and not 
half as good, such as Grape Nuts or Malt Balls. Yet it stands to reason that if 
mushroom-eating were an inherently dangerous activity, it could not exist to the 
extent it does in Europe. And the mycological societies in America would be in 
dire need of new members, their ranks depleted annually by the insidious “Mush- 
room Menace.” Like driving, swimming, walking, or breathing, mushroom- 
eating is only made dangerous by those who approach it frivolously. 

If you treat mushrooms with discrimination and respect, youcan learn to pick 
your own edible wild mushrooms without fear of confusing them with poisonous 
types—mushrooms which are nutritious, far more flavorful than the mass- 
produced cultivated variety, and best of all, free! It does, however, require time 
and effort—a willingness to plunge into the woods, to uncover their secrets, to 
learn their characteristics, to penetrate their haunts. That’s what this book 
is about. 


WHAT IS A MUSHROOM? 


FUNGI are neither plants nor animals. They don’t contain chlorophyll like 
green plants, and as a result cannot manufacture their own food. In this respect 
they resemble animals, because they feed themselves by digesting other organic 
matter. However, they lack the nervous system, specialized organs, and mobility 
characteristic of most animals. Furthermore, fungi reproduce by means of 
microscopic reproductive units called spores. These are far simpler in structure 
than seeds or eggs, and in fact, usually consist of only one cell. 

The term mushroom is most often used to describe the reproductive structure 
(fruiting body) of a fungus. In this sense a mushroom, like a potato or 
persimmon, is not an organism, but a part of an organism. However, the term 
“mushroom” can also mean any fungus which produces a fleshy fruiting body 
(that is, one that has substance). By this definition, not all fungi qualify as 
mushrooms. Athlete’s foot fungus, bread molds, water molds, yeasts, and 
mildews are examples of fungi which do not form fleshy fruiting bodies. The 
term “mushroom” can also be applied in a more restricted sense to those fleshy 
fungi like the cultivated mushroom whose fruiting bodies bear spores on 
radiating blades called gills. 

Many fungi are exquisitely constructed, and their life cycles are among the 
most complex to be found. It is not the purpose of this book to explore their 
biology, but it is necessary to consider briefly how mushrooms grow and 
reproduce. All of the mushrooms in this book belong to two subdivisions of the 
true fungi. Most of them produce their spores on the exterior of microscopic 
club-shaped cells called basidia (singular: basidium), hence they are called 
Basidiomycetes. A smaller number produce their spores inside microscopic 
saclike mother cells called asci (singular: ascus), hence they are called 
Ascomycetes. 

The fruiting bodies of the Basidiomycetes and Ascomycetes vary greatly in 
detail and design, but their function is always the same—they perpetuate their 
species by disseminating spores. A typical gilled mushroom (the most common 
type of fruiting body) is a straightforward structure consisting of a cap, gills, 
and (usually) a stalk (see diagram). A protective covering called a veil may also 
be present, and if so, will frequently forma ring (annulus) and/or avolva when 
it ruptures. The parts of a gilled mushroom are discussed in more detail on pages 
14-18, and fruiting bodies of a radically different structure, such as puffballs, are 
illustrated and discussed in their respective chapters. 


Spore formation. At left is a typical club- 
shaped basidium, with four small stalks 
(sterigmata) on which the spores form. 
At right is an ascus, inside of which spores 
(usually eight) form. 


basidium ascus 


annulus or ring 
(partial veil remnants) 


volva 
(universal veil remnants) 


Parts of a gilled mushroom. Mature Amanita at left has cap, stalk, gills, annulus, and volva. The 
partial veil covers the gills when young and breaks to form a ring (annulus) on the stalk, while the 
universal veil at first envelops the entire fruiting body and breaks to form a volva (sack, collar, or 
series of concentric rings) at base of stalk. Development of fruiting body is shown on pp. 270-271. 
At right is a mature Marasmius, which has neither annulus nor volva, but often hasan umbo (knob) 
on cap. 


In a gilled mushroom, millions of spores are produced on basidia which line 
the gills. These spores are subsequently discharged and carried by air currents to 
new localities. Each is theoretically capable of germination, but only a small 
percentage land in a favorable environment. Spores germinate by sending out a 
germ tube which branches to form many threadlike cells called hyphae. When 
two spores of different but compatible strains (or “sexes”) germinate in close 
proximity to each other, their hyphae merge to form hyphae with two nuclei (one 
from each parent). These hyphae grow rapidly, forming an intricate network of 
filaments called the mycelium or spawn (see photo on p. 43). The mycelium is 
the vegetative portion of the fungus. The tips of the mycelial hyphae liberate 
enzymes which digest food to support growth. 

Once the mycelium has established itself and built up an adequate food 
reserve, it becomes capable of producing mushrooms. Under favorable 
conditions (for most species this means damp but not soggy, cool but not cold), 
some hyphae bundle together to form knots of tissue which gradually develop 
into fruiting bodies. When these fruiting bodies are differentiated but not fully 
developed (that is, after they have a cap and stalk but before the cap expands), 
they are called buttons. The stalk then elongates, pushing the cap above the 
surface of the ground (or other substrate). Finally, the cap opens and the veil (if 
present) breaks, exposing the gills on which spores form. The mature fruiting 
body is essentially a bundle of threadlike hyphae (each with two nuclei), but the 
filaments in the bundle terminate in either spore-producing cells (basidia), 
specialized sterile cells (cystidia), or unspecialized cells (basidioles, or in some 
cases, paraphyses). (See illustration on p. 6.) 

Though they lack the sexual organs of plants and animals, mushrooms 
reproduce sexually, i.e., genes are recombined so that offspring are not 
genetically identical to parents. Gene exchange takes place in the basidium (or in 
Ascomycetes, a special cell called the ascogonium). The two parent nuclei fuse, 
doubling the chromosome number, then divide twice while replicating their 
chromosomes only once—thereby reducing the chromosome number to half 


5 


: Cat 
developine spores —=—=—— > re 
eloping spore ae yy) 
= ie a,” f 


een PoG 
basidioles ——__ cH D, 
4 4] 


cystidia 


= IN S 
Cross-section of a single gill Od SAI RN 
ROT YO DS 
as seen under the micro- CA EARNS is 
h, Mi __—— basidia 


scope. The edge of the gill is Yj > 
at the bottom of this section. 4\ 


that after fusion. The four remaining nuclei migrate to the tip of the basidium, 
and walls form behind them to produce four spores—two of each strain 
(“sex”), each with one nucleus. With their subsequent discharge the life cycle 
is completed. 

The above life cycle is typical of most Basidiomycetes, except that it is 
often complicated by the presence of more than two strains (just as our life cy- 
cle would be unimaginably complicated by the existence of more than two 
sexes!). Also, some mushrooms are capable of forming spores asexually. 


MUSHROOMS AND THE ENVIRONMENT 


IT IS the “role” of fungi to break things down, to give things back. One of the 
more obvious laws of nature is that existing life must die if new life is to flourish. 
Stale air must go out the windowif fresh air is to come in. If there were no vehicle 
for the disposal of dead matter, there would soon be no need for one—we would 
all be buried under a blanket of inert matter. Fungi, along with bacteria, are 
precisely that vehicle. They are nature’s recyclers, the soil’s replenishers. Plants 
deplete the soil by extracting minerals to manufacture their food. Animals, in 
turn, devour plants. In feeding on dead (or occasionally living) matter, fungi and 
bacteria reduce complex organic compounds to simpler building blocks, thereby 
enabling plants to re-use them. Thus, in a very profound sense, fungi are life- 
givers as well as destroyers. To associate them only with death and decay—as so 
many people do—is to do them, as well as our own ability to perceive, an 
injustice. 

Fungi can be divided into three categories based on their relationship to their 
substrate (immediate environment). Parasitic fungi feed on living organisms. 
Most serious fungus pests (such as wheat rust) fallin this category, but relatively 
few mushrooms are parasitic. Their ranks include Cordyceps species (on insects, 
insect pupae, insect larvae, and other fungi); Asterophora and Hypomyces 
species (on other mushrooms); various polypores (on trees); and Sparassis 
crispa (on tree roots). Some, like the common honey mushroom, Armillariella 
mellea, are parasitic under certain conditions and saprophytic (see below) under 
others. 

Saprophytic fungi subsist on dead or decaying matter (wood, humus, soil, 
grass, dung, and other debris). When there is an even distribution of nutrients in 
the environment, the mycelium of a terrestrial fungus may grow outward at the 
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A large fairy ring of Marasmius oreades. 


same rate in all directions, periodically producing circles of mushrooms on its 
outer fringes. These circles or arcs are called fairy rings, presumably because 
people once thought fairies danced in them. Many mushrooms are capable of 
forming fairy rings, including the aptly named fairy ring mushroom (Marasmius 
oreades), which grows on lawns. Each year the fairy ring gets larger as the 
mycelium grows outward, until something finally impedes its progress (usually a 
lack of food), and the mycelium dies or breaks up into arcs. By measuring the 
annual growth rate, it has been estimated that some fairy rings in the Midwest 
prairies are six hundred years old! 

Mycorrhizal fungi comprise the third category. They form a symbiotic or 
mutually beneficial relationship with the rootlets of plants (mostly trees) called 
mycorrhiza (from myco, fungus, and rhiza, root). The mycelium forms a sheath 
of hyphae around the rootlets of the host and an exchange of nutrients takes 
place. The rootlets provide the fungus with moisture and organic compounds 
(such as carbohydrates), while the fungus aids the roots in the absorption of 
phosphorus, inorganic nitrogen, and other minerals, and apparently also 
provides added resistance to certain diseases. As a rule, mycorrhizal fungi cannot 
grow without their hosts, and studies have shown that trees deprived of their 
mycorrhizal partners do not compete successfully with those that have their 
normal complement. This is especially true in poor or exposed soils, where trees 
need all the help they can get, and mycorrhizal fungi have proved invaluable 
in reforestation projects. 

Many mycorrhiza-formers are host-specific, 1.e., they grow only with one kind 
of tree. For instance, Suillus pungens grows principally with Monterey pine, 
while Amanita rubescens is monogamous with live oak (in our area). A tree, 
however, may have several mycorrhizal associates whose relationships with the 
tree are qualitatively different (Alexander Smith reports finding over 50 species 
of mycorrhizal mushroms under an isolated Douglas-fir). In other words, each 
type of mushroom occupies a different ecological niche. Many factors are 
encompassed by the concept of niche, some of which we don’t understand. A 
niche is not so much an organism’s habitat as its “profession”—what it does for 
a living, or the “role” it plays in its biological community. Each kind of mush- 
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room reproduces and germinates successfully within a certain humidity 
and temperature spectrum. Each extracts particular nutrients from its 
environment. Thus two species may occur in the same habitat, but occupy 
different niches. One may be taking the lignin from a log, another, the cellulose. 
Or one may be feeding on the heartwood, another on the sapwood. Or returning 
to the mycorrhizal fungi, one may be supplying phosphorus to the tree, and 
another, nitrogen. Succession also occurs—as one type of mushroom exhausts 
its nutrient supply, another takes its place. A living tree may harbor certain types 
of fungal growth. As soon as it dies, new species will appear. Eventually the 
wood is reduced to fragments or powder, at which point still other mushrooms 
take over, with growth habits better suited to the changed conditions. 


NAMES AND CLASSIFICATION 


NAMES, like automobiles, are largely vehicles of convenience. You can’t claim 

to have a profound knowledge of human beings without knowing at least some 
of them on an individual basis. Recognition is a prerequisite to getting to know 
someone, and a name is helpful in associating that person with a unique set of 
identifying characteristics, whether it be his big nose and hairy face, or her long 
legs and swift smile. Rather than saying “the 6 ft. 7 in. acrobatic forward of the 
Philadelphia 76ers,” we say “Julius Erving” or “Doctor J.” Instead of “you 
know, that bright red mushroom with white spots that grows under pine,” we say 
Amanita muscaria, or “fly agaric.” 

Names can also be descriptive. For instance, the red-headed woodpecker has a 
red head and pecks wood. What’s more, names can reflect common bonds. Your 
last name identifies you as a member of a group with similar genes, and provides 
a clue as to your origins. Your first name defines you as an individual entity 
within that group. 

Unfortunately, relatively few mushrooms have colloquial English names—a 
tribute, as pointed out previously, to our fungophobic roots. In this book I have 
used popular names where they exist, and in some cases have capriciously coined 
common names, but to do so in every case would only create confusion, as there 
is no assurance they would be accepted. Therefore, if you really want to get to 
know mushrooms, it is necessary to know their scientific names. People usually 
groan when they hear this, and to besure, the long Latin names are intimidating. 
But so, at first, is a can opener—it’s just a question of familiarity. In fact, you 
may already have mastered some Latin (scientific) names without realizing it— 
e.g., Eucalyptus, Rhododendron, Hippopotamus. Memorization is made easier 
by learning the meanings of the names. For instance, Lactarius rubrilacteus 
(rubri=red, lacteus=milk) exudes a red “milk” when cut. See “What It All 
Means” on p. 899 for more details. Don’t get bogged down in pronounciation. It 
doesn’t really matter how you say something as long as you communicate it. 
Even taxonomists don’t agree on how some names should be pronounced! 

As you begin to use scientific nomenclature, you'll discover its many advan- 
tages. Common names do not necessarily reflect natural affinities. Hedge nettle 
is not a nettle, and poison oak is by no means an oak. Likewise, the names 
meadow mushroom, honey mushroom, matsutake, and horse mushroom 
provide no clues as to which, if any, have common bonds or similar charac- 
teristics. Also, common names are not universal. For instance, Boletus edulis 
has dozens of regional names, and memorizing all of them would be almost as 
difficult as getting everyone to agree on one of them! 


NAMES AND CLASSIFICATION 2 


In contrast, scientific nomenclature transcends cultural and regional barriers. 
It is used by naturalists and biologists throughout the world, and it is designed to 
reflect natural relationships. It employs a binomial system in which each kind 
of organism has two names. The second name, the Species, is the kind of 
organism; the first name, the genus (plural: genera) is a collection of species 
with very similar traits. The species epithet is meaningless without the genus 
name (or its abbreviation) attached (we never sign a check with only our first 
name!). The names are mostly Latin because that language was universally 
fashionable in learned circles when the binomial system was devised. The beauty 
of the binomial system is that it indicates commonality while simultaneously 
expressing singularity.* Amanita calyptrata (the coccora) and Amanita 
Phalloides (the death cap) are different species belonging to the same genus, just 
as Canis lupis (wolf), Canis latrans (coyote), and Canis familiaris (dog) belong to 
the same genus. Yet the common names of these organisms don’t indicate that 
they are closely related! 

Some kinds of similarities are clearly more fundamental than others. 
Therefore, it was deemed necessary to erect a hierarchy of classification to 
indicate the degree of commonality. Genus and species are only two levels in that 
hierarchy. Just as species with common characteristics are grouped in a genus, 
several genera with common features are grouped in a family (e.g., the red fox, 
Vulpes fulva, belongs to the same family as the dog, but not to the same genus). 
Families are in turn grouped in an order, orders in a Class, classes in a 
subdivision or division (or in the case of animals, ina phylum), and divisions 
in a kingdom. At the other end of the scale, slightly different populations of a 
single species are designated as subspecies, varieties, or forms.** Here is the 
complete classification scheme for three mushrooms—the blewit, shaggy mane, 
and inky cap. 


Category Blewit Shaggy Mane Inky Cap 
Kingdom Fungi Fungi Fungi 

Division Eumycota Eumycota Eumycota 
Subdivision Basidiomycotina Basidiomycotina Basidiomycotina 
Class Hymenomycetes Hymenomycetes Hymenomycetes 
Order Agaricales Agaricales Agaricales 
Family Tricholomataceae Coprinaceae Coprinaceae 
Genus Clitocybe Coprinus Coprinus 
Species nuda comatus atramentarius 


All three of these organisms are fungi—they possess neither photosynthetic 
compounds nor seeds, and their vegetative phase is comprised of threadlike cells 
(hyphae). Since none are ameba-like, they are not slime molds and hence 
belong to the division Eumycota. All three produce their spores on microscopic 
cells called basidia, hence they belong to the subdivision Basidiomycotina. All 
forcibly discharge their spores from basidia which form on radiating blades 
(gills), therefore they belong to the class Hymenomycetes and the order 
Agaricales. However, the blewit has pinkish spores while the shaggy mane and 
inky cap have black spores—which is one reason they are placed in different 
families. Not only do the shaggy mane and inky cap belong to the same family 
(the Coprinaceae), but they also belong to the same genus, Coprinus, because 


*The singularity of a population of organisms; our personal names, on the other hand, indicate the singularity of 
individual organisms. 

**In this book the term “variety” is used in its ordinary English sense to mean a “type” of organism. Only when one 
species is being discussed and “variety” is abbreviated (var.) is it applied in its scientific sense. The same goes for 
“form” (f.). 
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both have gills that deliquesce (liquefy) at maturity. However, the shaggy mane 
has a tall, shaggy, cylindrical cap while the inky cap has a smoother, broader, 
oval or conical cap; consequently they are recognized as distinct species. 

Note the suffixes at the levels above genus: —ceae denotes a family; —ales 
indicates an order; and —cetes denotes a class or larger category. 

It must be remembered, however, that this elaborate classification scheme is 
contrived. /t is our attempt at boxing and categorizing nature. There are 
common gene pools and definite lines of evolution, but no such clearcut 
categories exist. Thus, the definition and interpretation of species, genera, 
families, etc., is /argely a matter of opinion. Disputes invariably arise, many of 
which have not been resolved. For instance, at the genus level and above, there 
is the problem of deciding which similarities among fungi are fundamental 
(indicators of common origin), and which are coincidental or superficial, or the 
result of convergent evolution.* The microscope has been a tremendous help in 
uncovering “hidden” similarities, but it has also exacerbated the confusion by 
introducing a vast new Set of criteria on which to pass judgment. The result is a 
nomenclatural nightmare, from the upper echelons of the hierarchy right on 
down to the species level. 

Mycological literature is as riddled with contradictions as a Suilllus pungens is 
with maggots. Anyone who has used more than one mushroom book can testify 
to the frustration of finding different names applied to the same fungus 
(synonyms), or one name applied to several different fungi (homonyms). For 
instance, Clitocybe nuda (the blewit) is better known as Lepista nuda, and was 
formerly known as Tricholoma nudum.It has been incorrectly called Tricho- 
loma personatum, and in Europe is also knownas Rhodopaxillus nudus! For an 
even more confusing example, see the list of synonyms for Trametes occidentalis 
on p. 550. 

This confusion is partly the result of disagreement as to what exacly con- 
stitutes a “genus” or “species”—a difference in philosophy that is known in 
taxonomic circles as the battle between the “lumpers” and “splitters.” The 
“lumpers” are conservative in their approach. They interpret genera or species 
broadly, allowing for a good deal of variation—in other words, they tend to stress 
similarities between mushrooms rather than differences. “Splitters,” on the other 
hand, are forever describing new genera and species based on the most minute— 
but not necessarily insignificant—differences. Both approaches have their 
advantages and drawbacks, and both are self-defeating when carried to an 
eximemic EF 

The important thing to realize is that the system of classification used in this 
book is by no means definitive. It represents an amalgamation of various inves- 
tigators’ views of the fleshy fungi, plus the overriding consideration of usefulness 
to the amateur (since this book is designed for amateurs). Some of the names 
used will undoubtedly be invalidated in the near future. A few have not been 
validly published and are therefore placed in quotation marks. Synonyms have 
been provided and homonyms elucidated. But the inherent advantages of the 
binomial system of nomenclature will not be fully realized until stabilization is 
achieved and one name is agreed upon for each kind of mushroom. In 
exceptional cases like that of the blewit, it is perhaps easiest in the meantime to 
use the common English name—if there is one. 


*The fins and torpedo-shaped bodies of sharks and killer whales are independent adaptations to a similar en- 
vironment, not indicators of common origin. This phenomenon is called convergent evolution. 


**One radical “lumper” I know recognizes only two kinds of mushrooms—the “pickers” and the “kickers” (those 
that deserve to be picked, and those that deserve to be kicked!). 
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COLLECTING MUSHROOMS 


MUSHROOM hunting is not simply a matter of traipsing through the woods 
after it rains. It is an art, a skill, a meditation, and a process. If you proceed at a 
careful, deliberate rate, you'll enjoy much more success than if you rush around 
frantically picking whatever mushrooms you See, then stuff them in your basket, 
bring the whole mess home and dump it on your table. Mushrooms collected 
in this manner are likely to wind up in the garbage, unidentified and unappre- 
ciated. 

Don’t just collect, but observe the mushrooms—and their surroundings. In 
the process you'll discover many other clandestine wonders you were previously 
unaware of (see photographs on pp. 28-29). Be selective—pick only distinctive 
species in good condition. Y ou enhance your chances of successful identification 
immeasurably by collecting several specimens of each kind of mushroom. This is 
absolutely essential, because you have no other means of assessing variation 
within a given species. Since mushrooms decay rapidly and identification can 
be a time-consuming process, don’t pick every kind you see. It’s better to fill your 
basket with many good examples of a few distinctive species (in which case your 
chances of identification are good) than with one or two specimens of many 
species (in which case your chances of identification are very poor). 

Don’t assume, however, that two mushrooms are the same species simply 
because they’re growing together. Judge each on its own merits. If you’re 
uncertain, assume for safety’s sake that they’re different, and treat them as such. 
As you become more adept at observation, your ability to identify fleshy fungi 
will “mushroom”—but only after a solid foundation or “mycelium” of ex- 
perience is laid. 

It is far better to learn a few species well than a large number superficially. The 
novelty of the “Easter egg” approach wears off quickly as its futility becomes 
apparent. If possible, choose a specific quarry for each hunt. Suppose it’s 
January and you're going for a walk in a local live oak woodland. By using the 
chart on pp. 48-51 and consulting the description of the blewit (Clitocybe nuda), 
you find that the blewit is often abundant under oak in January. The next step is 
to familiarize yourself with its fieldmarks: bluish-purple color, stocky stature, 
absence of a veil, citrus odor, etc. Your mushroom hunt is thus transformed into 
a blewit hunt. Of course, nothing stops you from gathering other interesting 
fungi you encounter, but focusing your attention on the blewit insures that you'll 
learn something about blewits even if you don’t find any (namely, that the 
locality and/or weather conditions were not conducive to its fruiting). 

The desirability of this approach is underscored by the excitement it lends to 
the hunt. It is much more gratifying to find something you are specifically trying 
to find. And you'll be more likely to remember what it looks like and where it 
grows, so you can return to harvest more. By focusing on several species as the 
season unfolds, you will develop a quicker and keener appreciation of what 
grows where and what environmental factors they respond to. Many ofthe more 
distinctive species occur throughout the world, so the knowledge you 
accumulate will serve you elsewhere! 


Always dig up unknown mushrooms so as not to miss the volva, if present. There’s no room for care- 
lessness, as shown here: Agaricus arvensis, at left, lacks a volva and is edible; Amanita ocreata, at 
right, is furnished with a volva and is deadly poisonous! 


EQUIPMENT 


Foraging for fleshy fungi requires little in the way of sophisticated para- 
phernalia. The bare essentials are: 

A rigid container for carrying the mushrooms. There’s no point in picking mushrooms 
unless you transport them home in decent condition. A broad, shallow basket is best but a 
cardboard box or bucket will do unless it’s raining. Paper bags sag and the mushrooms 
get crushed. DON’T USE PLASTIC BAGS! Mushrooms, like people, have to “breathe.” 
Plastic bags trap moisture, making the mushrooms “sweat” and rot more rapidly. 

Waxed paper is necessary when collecting mushrooms for identification. It provides 
support for mushrooms within the basket and also keeps them separated. Never mix 
unknown species together. Wrap each type separately and arrange them carefully in the 
basket with the heavier ones on the bottom. Tall specimens like Agaricus and Amanita 
species will bend unless placed upright (mushrooms exhibit negative geotropism: their 
caps turn away from gravity so as to orient the gills downward). Small paper bags are 
useful when harvesting familiar edible species, but again, don’t use plastic bags! 

A knife or trowel is a must for digging up mushrooms or detaching them from trees. A 
knife is also handy for cleaning edible species you are already familiar with, but always dig 
up unknown mushrooms so as to ascertain whether or not a volva (sack) or “tap root” is 
present. The telltale volva of the deadly Amanitas is usually buried in the ground! 

A pencil and small notebook or index cards are useful for taking field notes and spore 
prints. 

Bread, cheese, and fruit are essential if you’re always hungry like I am. I makea practice 
of stocking my basket generously. Then each time I put a mushroom in my basket, I’m 
compelled to put something from the basket in my mouth! If you find some edible 
Agaricus buttons, put them in a sandwich! Not known for wasting opportunities, the 
French carry this tradition one step further—they bring wine, goblets, and a table cloth, 
and pause for a picnic every half hour. The advantage of this strategy is obvious—you 
needn't find any mushrooms to have a good time! 
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EQUIPMENT 13 


Binoculars are handy in opencountry (e.g., pastures). They enable you to distinguish at 
a distance giant puffballs (Calvatia species) and horse mushrooms (Agaricus arvensis and 
A. osecanus) fromrocks and other assorted “pseudocarps.” And of course, they allow you 
to watch birds and mammals as well. =as 

A three- or four-pronged rake or cultivator and a small hand cultivator are necessary 
if you want to find truffles and false truffles, unless you have the services of a truffle 
hound or muzzled pig. The rakes will enable you to locate these elusive underground 
fungi by sifting through the forest duff and scraping the topsoil beneath it. (But re- 
member: this practice can be unsightly as well as destructive, so don’t do it on a wide- 
spread basis, be discreet, and a/ways cover up the holes you dig.) See the chapter on 
truffles for more details. 

Other optional equipment includes: a hand lens, compass, stick (for probing brambles 
and “mushrumps”), a field guide (for leisurely use on a sunny day), small jars or vials (for 
delicate specimens, such as Mycenas), a damp cloth or brush for cleaning edible species, 
rainboots and other rain gear, gloves for frigid winter mornings, and photographic 
equipment (usually too cumbersome except for special picture-taking expeditions). 


FIELD NOTES 


Is it growing on the ground or on a log? Is it near a tree? What kind(s)? Are 
familiar types of mushrooms growing nearby? Which ones? If it’s growing on 
wood, is the wood coniferous or hardwood? Living, recently felled, or in an 
advanced stage of decay? If on the ground, is the humus layer deep? Is the ground 
disturbed? Is there a road, trail, parking lot, or laundromat nearby? 

You should automatically ask yourself these questions every time you find a 
mushroom. Observation begins in the field. After all, in picking a mushroom 
you are leaving behind the vegetative portion of the fungus. It is folly to depart 
without some idea of the niche that fungus occupies in the larger scheme of 
things. Field (or mental) notes should include: 


Date, weather conditions, abundance (how many times you observed a 
particular species), growth habit (solitary, scattered, gregarious, clustered, 
in fairy rings, etc.), substrate (humus, soil, grass, moss, dung, wood, etc.), 
vegetation (the kinds of trees and shrubs within 50 feet). 


If growing on wood: stage of decomposition, type of wood (hardwood or 
conifer), type of tree (if discernible), effects on the wood (see chapter on 
polypores on p. 549). 


If growing on dung: type of dung, stage of decomposition 


If growing on ground: type of ground (disturbed, cultivated, hard-packed, 
sandy, charred, etc.) 


Don’t restrict your observations to specimens that you collect. After you’ve 
gathered a representative sampling of a particular species, continue to note its 
habitat each time you encounter it. 

With terrestrial fungi, it is important to note all types of trees within 50 feet 
because mycorrhizal species grow in association with rootlets that may be quite a 
distance from the trunk of the host. Usually there are several kinds of trees in the 
vicinity, and you have no way of knowing which (if any) is the mycorrhizal 
associate. However, through repeated observation many possibilities can be 
eliminated. For instance, if you find Suillus pseudobrevipes growing under pine, 
you cannot conclude that there is a relationship between the two. But if you find 
that Suillus pseudobrevipes always grows with pine and nowhere else, then an 
intimate relationship of some kind can be inferred. 
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IDENTIFICATION AND TERMINOLOGY 


IF YOU take the time to seek out mushrooms, it only makes sense to exercise the 
extra care and trouble necessary to get them home in beautiful condition. Handle 


them gingerly, don’t leave them in stuffy places like cars, and don’t shift them 
unnecessarily from box to box. A/ways conduct your studies on fresh material, 
preferably the day you pick them. Coprinus species digest themselves in a few hours, 
and many types quickly lose their original color or are devoured overnight by 
maggots. If you’re pressed for time, at least sort them out and separate the worm- 
riddled specimens. Then refrigerate the ones you wish to save or spread them out ina 
cool, dry place where they can “breathe.” 

Now let’s assume you've taken field notes, brought several species home, and are 
ready to study them. For the diligent and disciplined toadstool taxonomist, a 
detailed written description of each species is a must. For practically everyone else, 
compiling a written description is a tedious affair which tends to detract from the 
enjoyment and spontaneity of the hunt. However, it is an ideal tool for learning how 
to look at mushrooms critically, so try it at least a few times. 

The basic terminology for identifying and describing gilled mushrooms is outlined 
here. Fruiting bodies with a radically different structure, such as puffballs, are 
illustrated and discussed in their respective chapters. Unfamiliar terms not 
illustrated or defined here can be looked up in the glossary. Remember to base your 
observations on as many specimens of each species as possible. The value of written 
descriptions is enhanced when accompanied by sketches, photographs, and spore 
prints of fresh material. 


MACROSCOPIC CHARACTERISTICS 
SIZE 


Size is important for purposes of comparison. The terms large, medium, small, and 
minute cannot be given absolute measurements, but they communicate a characteristic 
size range that you will quickly learn to appreciate. The size of a fruiting body is 
dependent on three major factors: age, amount of moisture available, and genes. Since 
mushrooms grow very quickly, those that fruit during rainy weather are apt to be larger 
than those that fruit during a dry spell—subject, of course, to genetic constraints. 

The measurements given in descriptions and keys represent average size ranges; those 
in parentheses indicate unusual dimensions, but do nor take into account extremes due to 
extraordinary conditions. The metric system is used, but a conversion rule is provided on 
the back cover of this book. Also, it’s easy to remember that | inch equals approximately 
24 centimeters, or 2 inches equals 5 centimeters (or 50 millimeters). 


COLOR 


Color is one of the most noticeable features of any fungus, but is also one of the most 
deceptive and variable. Unfortunately, beginners tend to attach undue importance to 
color at the expense of more critical characteristics. This inevitably leads to 
misidentification because many mushroom pigments are highly sensitive to 
environmental influence. Direct sunlight or prolonged rain can bleach a mushroom 
drastically, and I will never forget my experience following a prolonged rainy spell in 
which practically every mushroom growing under redwood had a reddish cap! 
(Apparently pigments from the redwood had dissolved in the drip-off and been absorbed 
by the mushrooms.) None of these mushrooms would have keyed out properly unless this 
phenomenon were taken into account! Color may also depend on age. An immature sea 
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gull is brown, while an adult is black and white. Likewise, animmature Hygrocybe conica 
is red, orange, or yellow, but blackens as it ages. 

Therefore, color should always be used in conjunction with other characteristics. The 
most striking feature of Amanita muscaria is its bright red cap, but a slew of other mush- 
rooms are also bright red. Furthermore, Amanita muscaria has a yellow-capped and 
white-capped form, and even the red-capped variety will fade to orange or even whitish. It 
is the red cap combined with the presence of warts and a volva that render A. muscaria 
distinct. 

The color of the stalk is not as variable because it is sheltered by the cap, but the gill 
color often changes as the spores mature. In fact, the disparity in gill color may be so great 
that young and old specimens can be mistaken for different species unless intervening 
stages are found. 

Describing color is another problem. Color pictures are a great help, of course, but 
even they can’t show the degree of variation within a given species. Standardized color 
charts are available, but they represent an extra expense and pose problems of their own. 
In this book, colors are described using familiar terms where possible, plus a few specific 
ones (e.g., vinaceous) which are defined in the glossary. 


COLOR CHANGES 


The tissue of many mushrooms oxidizes when exposed to the air—that is, it undergoes 
one or more color changes when bruised. This may occur instantaneously, like the blueing 
of the tubes and flesh in Boletus erythropus, or slowly (over several hours), like the red- 
dening of the flesh in Amanita rubescens. Bruising reactions should be looked for on the 
surface of the cap, gills, and stalk, and on the cut flesh within the cap and stalk. 


TEXTURE 


The texture of the fruiting body is often significant-—i.e., soft, watery, spongy, brittle, 
tough, leathery, corky, woody, etc. The dried fruiting bodies of some types (notably 
Marasmius) revive completely when moistened. 


ODOR AND TASTE 


It comes as a pleasant surprise to many people that mushrooms have distinctive tastes and 
odors. For instance, Lactarius torminosus 1s excruciatingly hot (peppery), while Agaricus 
subrufescens is sweet. Marasmius copelandi reeks of garlicand is often smelled before it is 
seen, Clitocybe odora smells like anise, Russula fragrantissima like maraschino cherries, and 
Phyllotopsis nidulans \ike sewer gas, while Armillaria ponderosa has a spicy odor—a 
provocative compromise between red hots and dirty socks. 

The problem with odor and taste is in the terminology. They are essentially chemical tests, 
but each person’s “laboratory” is different. What smells like sauerkraut to one person smells 
like sweet-and-sour sauce to another. Moreover, mushrooms with a “mild” odor may be very 
pungent when crushed, or may only develop an odor at maturity, and odoriferous species may 
be odorless if waterlogged. Consequently, odor and taste are not noted in this book except 
where useful in identification. 

Incidentally, almost any mushroom can be safely tasted by chewing ona small piece of the 
cap and then spitting it out. However, it is nota good policy to sample unkown mushrooms, 
particularly Amanitas. Do so only when it is called for in the keys or descriptions. 


CAP 


The cap (or pileus) is the structure that supports the spore-producing surface (gills, pores, 
etc.). The skin of the cap is called the cuticle (or pellicle, if it peels easily). A viscid cap is 
sticky when moist, often glutinous (slimy) when wet, and sometimes assumes a glossy 
appearance as it dries. Debris stuck to the cap surface is a telltale sign that it was viscid when 
moist. Also, if you press your lip or wet finger against the surface, it will cling or feel 
slightly sticky. A hygrophanous cap appears watery (or even translucent) when moist and 
opaque when dry, and fades dramatically as it loses moisture (Psathyrella candolleana, a 
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common lawn lover, is a good example). A dry cap is neither viscid nor hygrophanous. It 
often has a dull, unpolished appearance, but will naturally be moist or soggy in wet weather. 

Other features to note are: size, shape (p. 17), color and color changes, surface 
characteristics (whether smooth, scaly, granulose, fibrillose, warty, etc.), and margin (inrolled, 
incurved, straight, or uplifted; and striate, translucent-striate, or not striate). 


FLESH 


Note color, color changes, texture, thickness, odor when crushed, and taste (don’t 
swallow!). 


GILLS 


Gills (or lamellae) are the thin, radiating blades found on the underside of most 
mushrooms, including the commercially cultivated variety. Features to note include: mode of 
attachment to the stalk (p. 17), spacing, thickness, depth, forking pattern (if any), and color (in 
both immature and mature specimens). Shorter gills (lamellulae) are often interspersed with 
longer ones, but they don’t usually have taxonomic significance. 


STALK 


The Stalk is the stemlike structure on which the cap is mounted. Its function is to thrust the 
cap above the ground so the spores can be discharged into the air. Many wood-inhabiting 
forms lack a stalk because the wood serves the same purpose. The technical term for stalk is 
stipe, but I see no reason to clutter our vocabulary with yet another monosyllable starting 
with st-. Hereafter, the terms stalk and stem are used interchangeably. 

Features to note include: size, color and color changes, shape (p. 17), position (p. 17), 
texture (fleshy or cartilaginous, hollow or solid or stuffed with a pith), surface characteristics 
(fibrillose, scaly, smooth, etc.), viscidity, and presence or absence of an annulus and volva 
(see below). Stalk width should be measured at the top unless otherwise indicated. 


VEIL 


A veil is a layer of specialized tissue that initially protects the developing mushroom and 
then breaks up or collapses so the spores can be released. Some mushrooms have more 
than one veil, others have only one veil, and many lack a veil altogether. A persistent veil 
leaves visible remnants on the stalk and/or the cap after breaking; an evanescent veil 
disappears and consequently can only be detected in the button stage. Amembranous veil is 
skinlike or kleenexlike and usually persistent; a fibrillose veil is hairy (composed of fine 
fibers) and either disappears or forms a belt of collapsed hairs on the stalk; a cortina is a 
cobwebby fibrillose veil; a glutinous (slimy) veil is either evanescent or deposits a layer of 
slime on the stalk and/or cap. 

There are two basic types of veils: a partial veil (or inner veil) extends from the margin of 
the cap to the stalk; it covers the gills (or pores) when young and frequently forms anannulus 
(collar or ring) on the stalk. A universal veil (or outer veil), on the other hand, surrounds 
most or all of the button mushroom. Sometimes it forms a volva (see below) after breaking; 
sometimes it adheres to the underside of the partial veil (as in Agaricus arvensis); in other 
instances it forms a “stocking” of scales on the stalk (as in Lepiota clypeolaria), and in still 
others it completely disappears. Needless to say, not all veils fit conveniently into one or the 
other of these two categories, and in this book the all-encompassing term veil is used for both 
universal and partial veils except when the difference between the two is clearcut and of critical 
importance (e.g., in Amanita). 


ANNULUS 


If anannulus (ring) is formed by the veil, note the color, texture (whether membranous or 
fibrillose), shape (collarlike, skirtlike, or sheathlike), and position on the stalk (superior or 
apical, median, inferior or basal). 
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SHAPE OF THE CAP 


\OOopPR 


cylindrical conical bell-shaped umbonate convex 
plane uplifted umbilicate depressed _—_ funnel-shaped 


ATTACHMENT OF THE GILLS TO THE STALK (as seen in longitudinal section) 


free adnexed sinuate adnate decurrent 
(not attached) (narrowly attached) (notched) (broadly attached) (running down 
the stalk) 


SHAPE OF THE STALK 


TESS 


tapering downward equal tapering upward enlarged below bulbous 
(club-shaped) 


POSITION OF THE STALK 


off-center lateral absent 
central (eccentric) (sessile) 
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VOLVA 


In some mushrooms the universal veil is developed to such an extent that, upon breaking, it 
leaves visible remains at the base of the stalk in the form of a sack, free collar, or series of 
concentric scales or rings. These remains are called the volva. The different types of volvas are 
illustrated under Amanita on p. 264. Volvariella, the stinkhorns, and certain stalked 
puffballs also have a volva. If small pieces of volval (universal veil) tissue adhere to the 
cap, they are called warts; a large piece of tissue is called a volval patch. 


MYCELIUM 


The mycelium is a loosely organized mass of threadlike cells (hyphae) which are invisible 
to the naked eye except when they bundle together to form thicker strands (called 
rhizomorphs). Close scrutiny of the forest humus will usually reveal the presence of 
numerous mycelial strands, but they are virtually indistinguishable from each other without 
fruiting bodies present. There are a few exceptions, like Ch/lorosplenium aeruginascens, an 
Ascomycete which stains its substrate (a log or piece of wood) bluish-green. As a rule, 
however, it is the fruiting body alone that provides clues to the identity of a fungus. This is one 
reason why the classification of mushrooms has lagged behind that of plants—we’re 
handicapped at the outset because our studies are restricted to only one aspect of the 
organism, its “fruit.” 


SPORE COLOR AND SPORE PRINTS 


Spore color is an extremely useful character, particularly in the gilled mushrooms. Unlike 
the color of the fruiting body, it is relatively constant for each species and notas susceptible 
to environmentalinfluence. T hough individual spores can’t be seen with the naked eye, their 
color in mass can be ascertained by taking a spore print. Just cut off the cap of any mature 
mushroom and lay it gills down ona piece of white paper (covering it with a glass or bowl 
helps protect it from air currents). In 2-6 hours you'll usually have a spore print. Fruiting 
bodies which are too young or too old, or too soggy or too dry, will not give spore prints, and 
sterile specimens are sometimes encountered. Spore prints can also be obtained from boletes, 
teeth fungi, chanterelles, coral fungi, and sometimes polypores. 

Always take a spore print to determine the spore color of an unknown mushroom, 
especially if you want to eat it. Thecolor of the mature gills may indicate the spore color, but 
not often enough to be completely trusted. If you are frustrated by the delay, carry white 
index cards with you when you forage. Then each time you collect several individuals of the 
same species, you can decapitate one, place it ona card, wrap it in waxed paper, and put it gills 


Black spore prints of Panaeolus campanulatus. 
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down in the basket in sucha way that it won’t be crushed. By the time you get home you'll have 
a spore print! 

There are several short cuts for determining spore color, but I recommend them only for 
experienced collectors because they are not completely reliable. When mushrooms grow in a 
cluster, the lowermost caps will often be covered with spore dust from the upper ones (a wet 
finger will remove it). Spores borne aloft by air currents will often coat the cap of any 
mushroom, and falling spores are often trapped by the veil remnants (if present) or by the 
stalk, especially if it is sticky. 

Spore color is traditionally broken down into several broad categories, and assigning your 
spore print to the correct category can be tricky at first. For instance, don’t expect “pink” 
spores to be bright pink or “purple-brown” spores to be purple. “Pinkish” spores are really 
closer to flesh-color, while “purple-brown” describes spores which could just as well be called 
“oil-slick aubergine” (deep brown in mass and dark reddish-brown under the microscope). 
Only through practice and comparison will you learn to assess the color of a spore print 
correctly. The thickness of the spore print also affects the color (the heavier the deposit, the 
darker it will be), as does the moisture content. 

Always take a spore print on white paper (a colored background distorts color perception). 
White spores will show up on white paper when viewed at an angle. Or you may wish to 
position the cap so that half of it is on white paper and half on black. Special cards can be 
designed for this purpose. 


MICROSCOPIC CHARACTERISTICS 


The microscope has had a great impact on the taxonomy of fungi, especially in the last fifty 
years. However, the vast majority of people do not have access to a microscope, so 
microscopic features are not stressed in this book. For those who do have a microscope, spore 
characteristics (shape, size, and ornamentation) have been listed for each species, as spores are 
the most easily seen microscopic cells. Spore size is measured in microns (or micrometers). 
A micron is one thousandth of a millimeter. For each family or order of mushrooms, some 
typical spores have been illustrated—not for the purpose of identification so much as to give 
those without a microscope an idea of what they look like. 

Other microscopic criteria used in the taxonomy of gilled mushrooms may be even more 


ARRANGEMENT OF THE GILL HYPHAE (as seen in cross-section) 


interwoven parallel divergent convergent 


STRUCTURE OF THE CAP CUTICLE CYSTIDIA 


cellular filamentous lance- flask- horned harpoon- 
shaped shaped like 
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significant than spore characters, but are not as easily observed. These criteria include: 
orientation of the hyphae in the gill tissue, structure of the cap cuticle, and shape and size of 
cystidia (specialized sterile cells) on the gills, stalk, and cap. 

Spores can be examined by taking spore dust from a spore print and mounting it ona slide 
with a drop of water and a cover slip. Cystidia, basidia, and gill hyphae are best seen by 
making a thin cross-section of a gill with a razor blade and mounting it in a similar manner 
(it takes practice!). The cap cuticle, cap tissue, and stalk are also best observed 
in cross-section 


CHEMICAL CHARACTERISTICS 


The ways in which mushrooms react to different chemicals have also assumed great 
importance in their classification. For instance, the genus Lyophyllum was erected to embrace 
various white-spored agarics whose basidia contain granules that darken when heated in 
aceto-carmine. Since most people are not equipped to conduct tests of this sort, they are not 
stressed in this book. But there are two particularly useful chemicals that every serious 
mushroom hunter should try to get: a 5-10% aqueous solution of potassium hydroxide 
(KOH), and an iodine solution called Melzer’s reagent (see the glossary for formula). Spores 
which stain bluish-gray to bluish-black in Melzer’s reagent are said to be amyloid. Spores 
which turn brown or reddish-brown are dextrinoid. Many spores are neither amyloid nor 
dextrinoid. The test is most useful on spores that are not deeply colored to begin with. It is 
easily observed under the microscope, but can also be assessed by placing spore dust ona glass 
slide (paper itself may be amyloid), treating it with Melzer’s reagent, then holding the slide 
over a piece of white paper in order to easily see the color change, if any (the reaction 
takes place within a few minutes). One of the ingredients in Melzer’s reagent, chloral hydrate, 
is difficult to obtain, but other iodine solutions can be used in a pinch. 


PRESERVING MUSHROOMS FOR FUTURE STUDY 


Part of mushrooms’ mystique is their ephemerality—they’re literally here today and gone 
tomorrow, and there is no adequate means of preserving their beauty. For scientific purposes, 
however, they can be preserved by simply drying them out—they shrink and fade in the 
process, but their anatomical (microscopic) features remain intact. Of course, for dried 
material to have value it must be accompanied by a spore print and precise description of the 
fresh fruiting bodies, plus a photograph if possible. Drying is best accomplished on a rack or 
screen, using a light bulb or hot plate as a heat source. It is more important for the air to 
circulate freely (thus carrying off moisture) than for the temperature to be extremely hot. For 
this reason ovens are not suitable except in a pinch. Small or very fragile specimens may 
“cook” when heated, and should instead be air-dried with the help of silica gel. 


For ornamental purposes, mushrooms can be freeze-dried or encased in cubes of plastic resin. Orthey 
can be sliced and pressed ina book, like this Chroogomphus. Preserving mushrooms for consumption 
is discussed in the chapter on mushroom cookery (p. 888). 
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HOW TO USE THE KEYS 


IF DESCRIPTIONS and photographs are the meat of this book, then keys are its 
skeletal structure. Keys are tools designed toaid in theidentification process. With 
the exception of the two pictorial keys (pp. 52-55 and 61-62), the keys in this book 
are dichotomous. That is, they consist of a series of contrasting paired statements 
(couplets). You are asked to decide which statement in a given couplet is applicable 
to the mushroom in question. Having made your choice, you are then referred to the 
number of another couplet, where you again make a choice. This process is repeated 
until you are given the name of a mushroom (or group of mushrooms) and its 
appropriate page number (if a page number is not given, it means that particular 
mushroom is not treated or described beyond the key). 

The dichotomous keys begin on p. 52 with “Key to the Major Groups of 
Fleshy Fungi.” Under each major group of fungi you'll find a key to families; 
under each family, a key to genera; under each genus, a key to species. Keying will be 
a laborious process at first. However, as you gain experience you can take shortcuts. 
For instance, if you already know that your mushroom is an Agaricus, you needn't 
consult the keys to families and genera of gilled mushrooms. You can proceed 
directly to the Agaricus key in order to determine the species. 

The key to the proper use of a dichotomous key is an understanding of its 
limitations. The following key to a banana, banana slug, hat, rabbit, and sea urchin 
will admirably illustrate the assets and pitfalls of the dichotomous key. It’s designed 
for the express use of creatures from the planet Fazoog, but I’m sure they won't mind 
if we use it here. 


Moe © Dieter semmat tesla ya cnas momenta «at eDaeaame » Denar eraeen eae tiene 2 
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PP OMeCi MOtcCVlIMiGincd | —_... wae eecenerente: 50, mint Mee siete eceee nen hat 
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5. Object moving of its own accord when poked, with four stumps or 
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Now let’s pretend you're trying to identify a rabbit. You should always begin with 
the first couplet, which in this case asks you to decide whether or not the object is 
yellow. Presumably you'll choose “not yellow.” Then, as indicated to the right of 
“object not yellow,” you proceed to couplet #4 (thereby skipping #’s 2 and 3). Since 
the object is not purple and spiny, you move on to #5. At this juncture you are 
confronted with a more difficult decision. Does the object move of its own accord 
when poked and have four “stumps” (legs)? If so, it is a rabbit, at least according to 
the key. 

But keys can be worthless unless accompanied by detailed descriptions. For 
instance, if you tried to identify a tiger using this key, you would arrive at “rabbit.” 
Unless a description of a rabbit is provided, you have no way of knowing whether it 
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is indeed a rabbit you have, or anentity not included in the key. Furthermore, if the 
word “edible” or “harmless” appeared next to “rabbit,” you would find yourself in 
serious trouble. Imagine the consequences of attempting to eat a tiger under the 
mistaken impression that it is a rabbit (more likely the tiger would eat you!). 
Similarly, a good key to mushrooms does not contain information on edibility. 
Instead it refers you to a detailed description of the mushroom. A/ways compare the 
mushroom you are trying to identify with the appropriate description as indicated in 
the key (ina few cases, no page number is given, which means that the mushroom is 
not treated or described beyond the key). Resist the urge to “fit” the mushroom to the 
description or vice-versa. A major discrepancy between your mushroom and the 
description has three possible explanations: 


(1) IT 1S THE MUSHROOMS’ FAULT. Mushrooms have not seen pictures or 
descriptions of themselves, and do not know what they are “supposed” to look like 
(even if they did know, why should they look the way they are supposed to—would 
you?). We can only summarize what a given species usually looks like. A good key 
will allow for a certain degree of variation. For instance, you will notice in the sample 
key that “hat” appears twice, because some hats are yellow and others, thank God, 
are not. The key does not account for other possibilities, however. Suppose you have 
a dead rabbit. Since it does not “move of its own accord when poked,” it would be a 
hat according to the key. Or supposing you find a peeled banana, or a blackened 
banana (the kind my father likes to eat). It will not be yellow, and consequently will 
not key out properly. A better key would account for these possibilities, but a key 
cannot account for every possible variation without becoming hopelessly unwieldy. 
At first you'll have difficulty assessing just what is typical and what is not. The only 
solution to this problem is to use several specimens of each type of mushroom—at 
different stages of development if possible. You are then in a better position to decide 
what is typical (i.e., if you have ten rabbits and one of them is dead, you conclude 
there is something “wrong” with the dead one, and still use the key correctly.) 


(2) IT 1S YOUR FAULT. People often go astray because they misread a couplet 
or inadvertently go to the wrong number, or exercise poor judgment. There are 
several ways to minimize these mistakes. First and foremost, always read both 
statements in a couplet before deciding which one is true. Second, if you are unsure 
of your choice (as you undoubtedly will be at times), make a notation and choose the 
one that seems most likely. If it later proves to be wrong, you can go back and try the 
other choice. Remember the purpose of a key is not to identify, but to eliminate. 
There are more than 1000 possibilities as to what any unknown mushroom can be. If 
the keys eliminate 996 of these possibilities, they have done their job. It is then up to 
you to carefully compare the descriptions of the remaining three or four species, and 
decide which—if any—is the correct one. In this respect, keys are like mazes—if you 
arrive at a dead end, you can always turn around and go back! 

Another pitfall to be aware of is language. Watch for qualifiers such as and, if, 
usually, sometimes, generally, typically, when young, and at maturity; 1.e., “often” 
does not mean “always,” and “typically” means “most often.” Also watch out for the 
statement “not as above,” as in the following excerpt from a dichotomous key to the 
poems of an obscure but brilliant Santa Cruz poet. 


l. Poenrwitha pointed"social’ comment ".....-........00.. 40-0 Meee 2 
1. ‘Notas abovesarrn corse. Sr, Bee emcee: le ike ee eee es a 
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In this case, “not as above” means “social comment absent, or if present, then not 
pointed.” However, if the first statement in the couplet said “social commment 
present, often pointed,” then “not as above” would translate as “social comment 
absent.” i 


(3) IT IS THE KEY’S FAULT. If you have followed the key correctly, and are 
certain your mushroom(s) is not aberrant, then a discrepancy between the 
mushroom and the description means either that the key is flawed (no key is perfect) 
or that you have a mushroom that is not included in the keys (no mushroom book is 
complete and none should pretend to be—our inventory of mushrooms is still in the 
preliminary stages!). You may then either consult another book in hopes of finding 
it, seek the counsel of a mushroom expert, discard it altogether, or give it an informal 
name of your own. 

In addition to aiding in identification, keys can be effective teaching devices. In 
keying out a mushroom (instead of being told what it is or leafing through a bunch of 
pictures), you are forced to judge critically and develop an eye for detail. By the time 
you've keyed out a mushroom, you will have accumulated a considerable amount of 
information on what it is, as well as what it is not. You learn things about it that 
might otherwise go unnoticed. For instance, in keying out a banana slug using the 
sample key, you must try to peel it—something you ordinarily would not do. You 
would then learn that a banana slug does not peel easily. Another challenging 
activity is to try devising keys yourself—to common mushrooms, household objects, 
or people you know. You'll discover that it’s not as easy as it looks! 


QUESTIONS ABOUT MUSHROOMS 
WHICH MUSHROOMS ARE GOOD TO EAT? 


Fortunately, there is no easy answer to this question. If there was, everybody 
would pick mushrooms and there wouldn’t be enough to go around! 

The only way to determine the edibility of a mushroom is to eat it. 

O.K. 

But who wants to risk their life for the sake of one lousy (or marvelous) meal? 
Well, through just such a risky trial-and-error process we humans have 
painstakingly accumulated a reliable body of information on the edibility of 
many mushrooms. By systematically learning the identifying characteristics of 
these mushrooms, you can take advantage of other people’s ex periences—many 
of them unfortunate—by eating only the safest and most savory ones while 
avoiding the poisonous ones. 

If possible, seek out the help of an experienced and knowledgeable mushroom 
hunter.* There’s a subtle gap between the mushroom in the book and the 
mushroom in the bush, and she or he can help you bridge that gap. If you don’t 
have a mushroom mentor, proceed with caution. Just. because you identify a 
mushroom as an edible species doesn’t mean you should eat it. It is better to 
collect it several times first, so that you become thoroughly familiar with it. 
When you misidentify a rock or lizard, it doesn’t really matter, because you're 
not (hopefully) going to eat the thing. With mushrooms, it’s different. The 


*Mushroom hunters can be experienced without being knowledgeable. A knowledgeable hunter knows the names 
of the mushrooms she eats as well as those of all poisonous look-alikes. 


Even relatively sophisticated devices such as this “Toadstool Tester” are unreliable. There is no 
substitute for caution, experience, and a fundamental familiarity with the fleshy fungi. 


cardinal rule is: Don’t eat any mushroom unless you are absolutely sure of its 
identity! Or—WHEN IN DOUBT, THROW IT OUT! In other words, you’re 
better off not eating an edible mushroom than eating a poisonous one, and it’s 
more important not to eat a poisonous mushroom than to eat an edible one. 

Empirical approaches such as the “silver coin” test are without exception pure 
poppycock. The lethal Amanitas do nor blacken silver (fortunately, silver coins 
are a rarity nowadays, so this fallacious test is more difficult to carry out). 
Mushrooms partially eaten by mammals or insects are not necessarily fit for 
human consumption (one animal’s meat is another’s poison). Mushrooms that 
smell and taste good are not necessarily edible (again, the deadly Amanitas are 
said to be delicious. 

Most insidious of all is the “intuitive” approach now in vogue. Intuition can 
play a part in finding mushrooms, but not in determining their edibility. It is a 
sad comment on our times that intuition is so often peddled as a substitute for 
critical observation. If our intuitions were infallible insofar as mushrooms are 
concerned, there would be no need for books on the subject. It takes 
commitment and a good deal of conscious effort to identify mushrooms 
correctly. The “intuitive” approach is appealing, I suspect, precisely because it 
promises a maximum amount of satisfaction for a minimum amount of effort. 
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US 


WHAT’S THE DIFFERENCE BETWEEN A MUSHROOM 
AND A TOADSTOOL? 


“Toadstool” usually carries the connotation of being poisonous, but since 
many people think that a// wild mushrooms are poisonous, the two terms are 
virtually interchangeable in popular usage. The word “toadstool” is perhaps a 
testament to the old folk belief that toads gave warts to people who handled 
them, and made mushrooms poisonous by sitting on them. 


WHEN AND WHERE DO MUSHROOMS GROW? 


Learning to recognize a mushroom should not be an end in itself, but a means 
of getting to know the fungus. A field guide can teach you the physical features of 
the fruiting body (the mushroom aspect of the organism), but you must discover 
for yourself the traits of the funga/ aspect—that 1s, its fruiting behavior and 
ecological idiosyncrasies. This fungal aspect can only be appreciated by 
spending a good deal of time in the woods and fields, and yet it is this aspect that 
is ultimately the most rewarding—getting to know organisms you can’t see most 
of the time on an intimate basis. 

Fungally speaking, we are smiled upon most favorably. Our mild coastal 
climate allows for a long mushrom season (late October through March), and at 
least a few species can be found any month of the year (Agaricus augustus, for 
instance, fruits prolifically during the dry summer months). However, the peak 
months for most mushrooms are the wettest ones—November through 
February. As you move north along the west coast, the season is progressively 
earlier (September through November or December) and more compressed; as 
you go south it is correspondingly later and more erratic. In the Rocky 
Mountains, on the other hand, the best time is usually August, while in eastern 
North America it is the summer and fall and in the Deep South it 1s the summer 
and winter or even year-round. 

Just as some wildflowers bloom in March and others in July, so each kind of 
mushroom has its own biological clock. In our area the sulfur shelf (Laetiporus 
sulphureus) fruits on eucaylptus stumps in September and October (before the 
fall rains arrive), while the horn of plenty (Craterellus cornucopioides) seldom 
shows up before Christmas, morels (Morchella species) appear in the spring, and 
the blewit (Clitocybe nuda) fruits continuously throughout the mushroom 
season. 

Since rainfall and temperature are major determining factors, no two 
mushroom seasons are quite alike. There are good mushroom years and bad 
mushroom years, but most typical is a year which favors the fruiting of some 
types at the expense of others. For instance, the warm winter rains of 1977-78 
produced a bumper crop of Agaricus in our area, but Chroogomphus was 
practically absent. The previous year, however, there was a preponderance of 
Chroogomphus and only a smattering of Agaricus. It can be seen, then, that the 
terms “common” and “rare” can be misleading. “Common” means “often 
common,” while “rare” actually means “rarely common,” because some species 
may be absent for many years and then, at the beckoning of some mysterious 
signal, fruit suddenly in unprecedented quantity. As a result, you can search the 
same locality for years and still find new species! 
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To the beginner practically every mushroom is “rare.” Experienced hunters 
usually find more mushrooms because they know exactly where to go. They 
stake out secret mycelial “patches” of their favorite fungi which they visit 
regularly and guard zealously. So unless it’s the peak of the season, you're likely 
to find little in the way of collectable delectables unless you know exactly what 
you are looking for and where it is likely to grow. For instance, you dont go 
looking for manzanita boletes (Leccinum manzanitae) under pine. If you do, 
you'll come home empty-handed, although without realizing it you may pass up 
some delicious hedgehog mushrooms (Dentinum repandum), especially if the 
area you Search is overgrown with brambles and poison oak. The more you 
search, the more “patches” you discover and the more you develop an intuitive 
feel for when and where mushrooms grow. You learn to hunt as much with your 
nose and fingers and belly as with your eyes. Eventually you can walk through 
the woods when there are no mushrooms out, and successfully predict which 
kinds will come up when it’s wetter. 

And yet, alarge part of mushroom huntingis timing, and a large part of timing 
is luck. So much depends on where you happen to be at what time. If you’re too 
early, the mushrooms will be invisible, still under the mulch. If you’re too late, 
they’ll be “occupied” (riddled with maggots), already harvested, or too old to eat. 
Make as many generalizations and specifications as you like, and mushrooms 
will still defy them! 

This element of uncertainty, though at times the cause of considerable 
frustration, is also the reason for much of the excitement. No matter how 
experienced and knowledgeable you are, you can never really be sure of what 
you'll find—you can only increase to some degree your chances of success. There 
is the acute despair of not finding what you hoped for, the frenzied delight and 
disbelief at finding more than you dreamed possible, the sure and comfortable 
satisfaction of finding exactly what you “knew” would be there. 


CAN PEOPLE HARM MUSHROOMS BY PICKING THEM? 


Since mushrooms are the “fruit” of a fungus, picking them is like picking 
apples or blackberries or figs—no harm is done providing you gather them 
carefully and do not unduly disturb the environment. Nor does selective picking 
interfere seriously with their ability to reproduce. Most mushrooms you find 
have already shed spores (unlike flowers, which have yet to form seeds), and will 
continue to shed them after they’re picked. Also, the parent mycelium is usually 
perennial and will produce mushrooms periodically, and there is some evidence 
to suggest that removing a few mushrooms can stimulate the mycelium to 
produce more. 

The last several years, however, have seen a tremendous increase inthe amount 
of wild mushrooms being harvested commercially—particularly in northern 
California and the Pacific Northwest. These mushrooms are shipped to markets 
and restaurants all over the country as well as abroad. As commercial picking is 
only lucrative when large numbers of mushrooms are gathered, animosity is 
developing between those who pick for money and those who pick for pleasure. 

The commercial pickers and their distributors claim that commercial 
harvesting provides valuable jobs in depressed areas (though the actual 
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number is fairly small), and they augment this claim with the specious argument 
that they are providing a service to the public, 1.e., making wild mushrooms 
available to a larger audience, or at least to more than just a select few. (The 
“select few”, in this case, is almost any ambulatory person who wants to learn 
about mushrooms; the “larger audience” is anyone who has extra money with 
which to buy wild mushrooms, which are never cheap!) 

The “select few,” on the other hand, profess concern about over-picking and 
the possibility that certain edible species will be driven to extinction. However, 
there is no hard evidence to suggest that the latter is happening—or about to 
happen. I suspect what is rea/ly upsetting these mushroom hunters is that 
their habitual stomping grounds are being ravaged by commercial exploi- 
tation. This is a perfectly legitimate concern, if you ask me, for there is 
hard evidence that some—perhaps only a few—commercial pickers have not 
only “raided” but completely “cleaned out” areas where mushroom hunters with 
less time or mobility have been foraging for years. There ought to be enough 
mushrooms out there to support both commercial and personal picking, but 
mushroom hunting is one of many activities where a single selfish, inconsiderate 
boor can spoil it for everyone else. So, you selfish inconsiderate boors—you 
know who you are! (Or if you don’t, we do!) 

Returning, then, to the original question—mushrooms are a renewable 
resource, and the only sure way to eradicate a species is to eliminate its habitat 
(which, unfortunately, is becoming a common practice as wild areas succumb to 
pollution and the appetite of developers). So don’t feel guilty about picking 
mushrooms, but don’t, on the other hand, pick more than youcan use (COLOR 
PLATES 79, 81). Respect the environment and be considerate of those who 
follow in your footsteps—you may be one of them! 


CAN PEOPLE HARM THEMSELVES 
BY PICKING MUSHROOMS? 


No. Handling wild mushrooms is not dangerous. You may want to wash your 


Poison oak (left) and poison ivy are the banes of many a would-be mushroom hunter. The leaves grow 
in threes, but are shed during the winter! If you’re allergic to them, shower thoroughlyafterevery hunt 
and put your clothes in the wash. Ticks (right) and boletivores (see p. 546) also cause problems. 


Rattlesnakes are known to lurk near or under mushrooms, especially large boletes, and they do not 
always take kindly to being disturbed. (Maybe that’s why boletivores carry long sticks!) 


hands after prolonged contact with deadly Amanitas, but poisonous mush- 
rooms can cause harm only if ingested. There are, however, some corollary 
dangers to mushroom hunting—see photos above and on previous page! 


DO OTHER ANIMALS EAT MUSHROOMS? 


Yes. As any mushroom hunter will tell you, many a marvelous meaty 
mushroom has been reduced in a matter of hours to a writhing mass of beatific 
maggots. These wiggly white “worms” with the black heads are the larvae of 
fungus gnats (Mycetophiladae). Eggs are usually laid at the base of the stalk, and 
the newly hatched maggots work their way up to the cap, gorging themselves 


One of the unsung rewards of mushroom hunting is the discovery of a host of other fantastic clan- 
destine creatures. Some of these, like slugs, love to munch on mushrooms. Others, like mantises and 
millipedes, use them for shelter or hiding places. Left: A banana slug grazing peacefully in a “fungal 
jungle” of oyster mushrooms. Right: A praying mantis, up close and personal. 


Close-up of a banana slug grazing on an oyster mushroom. Banana slugs can also be seen in Color 
Plates 57 & 152, and at the bottom of p. 28. 


along the way. Many other insects feed on fungi, including springtails and 
various beetles, and flies like nothing better than to feast on stinkhorn slime. 

Sowbugs seem to be very fond of Agaricus augustus. Slugs gormandize 
mushrooms whenever possible (COLOR PLATES 57 & 152) and have special 
“fungus-detectors” to aid them in the search. Tortoises have been known to 
interrupt their imperturbable peregrinations to munch on a mushroom or two. 
Rodents—particularly squirrels and chipmunks—ae confirmed fungophiles. 
They’re fanatically fond of various boletes and agarics and those odoriferous 
underground fungi called truffles and false truffles. (A study by Joseph Hall of 
San Francisco State University revealed that the summertime diet of the Kaibab 
squirrel of Arizona consists almost entirely of fungi; during the summer captive 
Kaibab squirrels rejected other food when mushrooms were made available.) 

Pigs have a passion for true truffles. In Europe they are used to hunt them 
down, but have to be muzzled so they don’t devour them (see p. 842)! Even the 
ruminants—cattle, deer, etc.—occasionally indulge. I have seen cows grazing on 
giant puffballs, and Siberian reindeer are addicted to Amanita muscaria (like 
humans, they experience profound mental disturbances after eating it). They are 
also said to be extremely fond of human urine, and is it coincidence that the 
Siberians who ate A. muscaria also made a practice of drinking their own urine 
in order to recycle the intoxicants? R. G. Wasson, in SOMA: The Divine 
Mushroom of Immortality, quote Vladimir Jochelson, a Russian 
anthropologist: 


The reindeer have a keen sense of hearing and smell, but their sight is rather 
poor. A man stopping to urinate in the open attracts reindeer from afar, 
which, following the sense of smell, will run to the urine, hardly discerning 
the man, and paying no attention to him. The position of a man standing up 
in the open while urinating is rather critical when he becomes the object of 
attention from reindeer coming down on him from all sides at full speed. 


Some mushrooms, incidentally, are carnivorous! Cordyceps species feed on 
insects, and it has recently been shown that several wood-rotting fungi (in- 
cluding the oyster mushroom) supplement their diet by digesting nematodes. 
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WHAT IS THE NUTRITIONAL VALUE OF MUSHROOMS? 


Mushrooms are esteemed primarily for their flavor, but they can also be a 
healthy supplement to your diet. Each type, of course, has a different chemical 
composition, but in general their nutritive value compares favorably to that of 
most vegetables. They are rich in the B vitamins (including choline, which acts as 
a protective agent for your liver in case of mushroom poisoning), vitamin D, and 
vitamin K. Some are also high in vitamin A (e.g, the chanterelle, Cantharellus 
cibarius), and a few (e.g., Fistulina hepatica) contain vitamin C. Mushrooms are 
also rich in minerals such as iron and copper and various trace elements. 

Like fruits, vegetables, and human beings, mushrooms are mostly water (85- 
95%). They have a low fat and carbohydrate content, and as a result, almost no 
calories—unless, of course, they are cooked in oil or butter. Some types are high 
in protein (especially Agaricus, Lepiota, and Calvatia species), and on a dry 
weight basis Boletus edulis contains more protein than any common vegetable 
except soybeans. However, some of this protein is indigestible, so mushrooms 
are nota viable substitute for meat or other high-protein foods. Cooking mush- 
rooms maximizes their nutritive value by increasing their digestibility. Over- 
cooking them, however, removes some of their vitamins and most of the flavor. 


WHAT IS THE MEDICINAL VALUE OF MUSHROOMS? 


Fungi contain many unique and powerful substances— penicillin, for instance, 
which was accidentally discovered in the bread mold Penicillium. Many mush- 
rooms contain antibiotic substances, particularly those that don’t decay quickly. 
The Chinese prize several polypores as much as ginseng (e.g., Ganoderma 
lucidum, Grifola umbellata) because of their alleged beneficial effects on health. 
There is some evidence to suggest they may strengthen or stimulate the immune 
system. The Japanese attribute similar properties to the shiitake (Lentinus 
edodes). More research should be conducted to determine what healing proper- 
ties, if any, these and other fungi possess. It is a tribute to the general feeling of 
our society that mushrooms are harmful at worst and worthless at best that very 
little research of this kind is being done in this country. 


CAN YOU GROW WILD MUSHROOMS? 


Yes, but just how is beyond the scope of this book. Many wild mushrooms have 
been successfully cultivated on a commercial basis—particularly in Japan, a 
mushroom-loving country with relatively little wilderness in which to hunt them. 
Some of these mushrooms are now being grown in the United States, e.g., the 
shiitake (Lentinus edodes), enokitake (Flammulina velutipes), and oyster mush- 
room (Pleurotus ostreatus). In addition to the familiar cultivated mushroom 
(Agaricus bisporus), so-called “magic mushrooms” such as Psilocybe cubensis 
are also grown, albeit illicitly. Several species are better suited to homescale than 
commercial production, including Clitocybe nuda, Coprinus comatus, Agaricus 
subrufescens, Hericium spp., and Stropharia rugoso-annulata. Still others, such 
as Boletus edulis, Cantharellus cibarius, and Morchella species, stubbornly 
resist attempts to raise them. As a rule, mycorrhizal fungi are difficult to raise 
because of their nutritional requirements (tree rootlets), while those that grow on 
wood, compost, dung, or disturbed ground are relatively easy. For more infor- 
mation on how to grow mushrooms, see the bibliography. 

Human beings, incidentally, are not the only ones to cultivate fungi, and were 


Left: The shiitake, Lentinus edodes, was probably the first mushroom cultivated by humans. A native 
of Japan, it is now grown in the United States and mayestablish itself in the wild. This clusteris fruiting 
from a shiitake kit (a “log” of compressed sawdust). Right: Morels are among the many delicious 
mushrooms that resist commercial cultivation. These are red morels( Morchella elata group, p. 790). 


by no means the first. That honor belongs to certain ants and termites who raise 
fungi in their nests. On almost any walk through a tropical rain forest you can 
see long files of leaf-cutting ants carrying bits of leaves to their nests. These leaves 
are not food for the ants, but food for fungi upon which the ants feed! 


HEY, MAAAAAAAAAN, DO ANY PSILOCYBIN MUSHROOMS 
GROW AROUND HERE? 


I am asked this question more often than any other, and I must confess it 
irritates me—not because I object to the use of hallucinogenic drugs per se—but 
because of the attitude that usually—but not necessarily—accompanies their 
use. Most of the people who ask this question would rather change their way of 
looking at reality than face the difficult and discouraging task of transforming 
reality itself. Hence they see mushrooms as means to their own ends. They go out 
to the pastures and stuff their plastic bags with all the “LBM’s” (Little Brown 
Mushrooms) they can find, then either pop the whole rotten mess into their 
mouths (a dangerous practice!), or expect someone like me—whose time is 
presumably less valuable than theirs—to sort them out. While clinging to the 
moronic belief that they constitute a “counterculture,” they share our society’s 
overriding urge for expediency. They make no attempt to learn about the 
organisms they eat and it has always struck me as ironic that people with sucha 
low level of consciousness should be seeking “higher consciousness.” 

Excerpts from Good Times (January, 1971) epitomize their line of thinking: 
“Amanita Reality”; “us genetic revolutionaries the longhairs”; “circumcision of 
the second charka”,; “magic mushroom generation”; “I could relate the black 
hole notion to the notion of total pollution in that either experience would seem 
kind of freaky”; and “Amanita muscaria is total revolt, and the revolution is just 
about won.” From this mindless drivel it is clear why Marge Piercy laments: 


We grew up in Disneyland with ads for friends 

and believed we could be made new by taking a pill. 
We wanted instant revolution, where all we had to add 
was a little smoke. 

But there is no tribe who dance and then sit down 

and wait for the crops to harvest themselves 

and supper to roll over before the pot... 
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To answer the original question—yes, there are hallucinogenic mushrooms in 
California and the rest of North America, and most of them contain psilocybin 
and/or psilocin. But if you’re just looking for a new high, you really ought to 
take up hang-gliding or bottle-throttling, or take your chances with what you get 
on the street. If, on the other hand, you have a genuine interest in our co- 
inhabitants on this planet, and you wish to explore altered states of 
consciousness, then the safest approach is to buy a responsible field guide to 
hallucinogenic mushrooms and use it in conjunction with this book. Possession 
of psilocybin and psilocin, incidentally, is prohibited by federal law (the 
Comprehensive Drug Abuse and Control Act). 


LBM’S: LITTLE BROWN MUSHROOMS 


THE CA Pis brown, the stem a shade browner, the gills browner still. This can be 
said of nearly one half of all the mushrooms you find. On even the most casual 
jaunt through the woods, you'll find dozens and dozens of Little Brown Mush- 
rooms (COLOR PLATE 107) sprouting at your feet, and very likely under them 
as well. The fact is, Little Brown Mushrooms (“LBM’s”) are so overwhelmingly 
abundant and uncompromisingly undistinguished that it is more than just futile 
for the beginner to attempt to identify them—it is downright foolish. 

After spending a good 25% of my waking existence being downright foolish, I 
have come to the painful but inescapable conclusion that the only possible 
reason for there being more than one kind of Little Brown Mushroom is that 
their “creator” has an inexplicable fondness for prospective professionals in 
search of a profession, 1.e., Little Brown Mushrooms provide an ever-expanding 
plethora of pleasant possibilities for lengthy treatises with intriguing and 
titillating titles such as, “A Preliminary Contribution toward a Partial 
Monograph of the Section Ignobiles of Subgenus Obfustucantes, Genus 
Immobilaria as it Occurs in Outer New Bunswick,” or “More Useless and 
Uninteresting Agarics from Putrescent Point State Park.” 

I wouldn’t begrudge this in the least were it not for the fact that this same 
“creator” is unequivocally cruel when it comes to rank amateurs such as you and 
I, who are not paid to peer down the narrow barrel of a microscope until we are 
bug-eyed or get scholar’s thumb from flipping through all those worn-out stacks 
of abstruse Ph.D. theses—and whose curiosity must consequently be swallowed 
rather than satiated as we slam our big red mushroom book against the wall and 
decapitate that unpretentious “LBJ” (Little Brown Job) that didn’t asked to be 
picked and “demystified” in the first place, but which we went ahead and picked 
anyway, and have ever since been attempting in vain to identify. 

Though each new Little Brown Mushroom you find will bear a striking 
resemblance to the last Little Brown Mushroom you threw away, don’t let this 
deceive you into assuming they are identical. Far from it! Somehow, each one 
finds a new and more minute way to be different, whether it be that the 
incrustation of the pileal epidermis is cheeriose rather than pretzeloid, or that the 
hymenial pleurocystidia contain mysterious particles with a refractive content 
when mounted in a 10% aqueous solution of Pepto-Bismol. It is almost as if they 
were deliberately challenging the taxonomist, who must tax his or her creative 
powers to their utmost in order to uncover the differences. 


An “LBM” (Little Brown Mushroom), also known as an “LBJ” (Little Brown Job)., 


Actually, thanks to the diligence and expertise of the professionals, we are 
slowly accumulating a large mass of knowledge on the Little Brown 
Mushrooms. Not a completely coherent mass, mind you (in some ways it still 
resembles a mess more than a mass), but six hours’ painstaking perusal of the 
current literature will produce the name of at least one out of 50 of the featureless 
little fellows instead of one out of 51, as it used to be. Part of the problem, I 
suspect, is that mew species are being designed and disseminated at 
approximately the same rate that old ones are being defined and differentiated, 
so that we will never attain the level of taxonomic command that we have of, say, 
the Little Brown Lizards or the Big Brown Toads. 

Incidentally, to qualify as a bonafide Little Brown Mushroom, you ought to 
be little, and you most definitely have to be a mushroom, but you don‘ 
necessarily have to be brown, though it certainly simplifies things for you (by 
making it more difficult for us) if you are. That is to say, there are any number of 
boring buff Littke Brown Mushrooms, wishy-washy white Little Brown 
Mushrooms, and gratuitous gray Little Brown Mushrooms (to say nothing of 
those whose color is so neutral or nebulous as to defy description), but there are 
no breathtakingly blue Little Brown Mushrooms, and by and large Little Brown 
Mushrooms are simply and unequivocally brown. 

The point I’m trying to make, folks, is that it’s sheer folly to embark upon the 
purchase of a field guide with the expectation of identifying each and every 
fleshy fungal fructification you find. Please, for your sake, don’t expect the 
“pegs” to fit neatly into the “holes.” The “holes” are made by human beings and 
the “pegs” are not! Some “pegs” will fit a number of holes, some won’t fit 
anywhere and must wait for a hole to be gouged out. A few will fit snugly into 
one hole and one hole only, and these are the ones you should get to know. By 
concentrating on these larger and/or more distinctive types (see the chart on 
pp. 48-51), and proceeding at a measured, deliberate pace, you will experience a 
mounting satisfaction at your ability to demystify, identify, appreciate—and 
hopefully eat—some of the mushrooms you gather. Remember, what we know 
of mushrooms (or anything, for that matter) is substantially more than what we 
knew fifty years ago, but is still precious little compared to what we don’t know. 

The bulk of this book deals with the larger, more easily recognized fleshy 
fungi. However, in the interests of providing a broad overview, some of the more 
noteworthy (or rather, less unnoteworthy) “LBM’s” have been included. Almost 
every genus boasts a few, but the majority belong to Inocybe, Tubaria, Galerina, 
Collybia, Psathyrella, Marasmius, Mycena, Pholiota, and Cortinarius. 
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An oak woodland, with clusters of honey mushrooms (Armillariella mellea) in the foreground. 
(Nancy Burnett) 


HABITATS 


DEVELOPING an awareness of biological communities is essential to any 
nature study. In this chapter, some of the more common or distinctive 
mushrooms are grouped according to habitat—the type of place where they’re 
most likely to be found, or the type of tree with which they commonly grow. The 
environmental aspect of collecting is frequently neglected by mushroom 
hunters, who eagerly remove mushrooms from their place of growth without 
taking note of their surroundings. In many instances the place of growth will 
provide clues to the identity of the mushroom—and you'll soon discover that 
certain mushrooms always seem to grow together; that is, they are indicators of a 
certain habitat or biological community. 

Most of the habitats discussed here are named according to dominant 
vegetation (oak, redwood, grass, etc.). Since only a few of our local trees are 
significant in mushroom identification, it makes a lot more sense to learn those 
trees before you learn the mushrooms, rather than trying to differentiate 
between several hundred kinds of mushrooms before learning the basic trees. 

Always bear in mind that the different habitats discussed here overlap, so that 
ina given area there are usually several habitats present. Forinstance, a lawn with 
a Monterey pine will feature grass-loving fungi as wellas species mycorrhizal with 
pine. And a road through the woods will offer many types of mycorrhizal or 
humus-inhabiting mushrooms plus those that grow in disturbed ground (the 
roadside). Be sure to check the list of cosmopolitan mushrooms (“Anywhere and 
Everywhere”), for these will turn up in almost any habitat. Also remember that 
mycorrhizal fungi do not necessarily grow under their host—they are associated 
with the tree’s rootlets, which may be quite a distance away from the trunk. The 
habitats described in the following pages include several widespread ones (e.g., 
lawns or disturbed ground) and several specific to our area (e.g., cypress and 
redwood). Space does not permit an exhaustive discussion of forest trees outside 
our area, but a few are briefly dealt with under the heading “Other Trees.” 
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PINE 


Pine forests are favored by a melange of mycorrhizal mushrooms, plus multitudes of 
minute, saprophytic Mycenas. When the needle carpet is dry (“potato chip conditions”*), 
the larger mushrooms often hide underneath, manifesting themselves as low mounds or 
‘“mushrumps.” Prized edible species include Boletus edulis, Dentinum repandum, Clito- 
cybe nuda, Sparassis crispa, and Tricholoma flavovirens. Suillus and Chroogomphus 
species often fruit together in enormous quantities, along with the green and orange 
Lactarius deliciosus and the bright red or pink Russula rosacea. But the most spectacular 
fungal feature of our pine forests is unquestionably Amanita muscaria, with its fiery red 
cap studded with white “stars.” 

Of course, from region to region the different kinds of pines feature different mycor- 
rhizal partners, and even in the same area there are usually some differences in the fungal 
associates of each pine species. For instance, Suillus pseudobrevipes and Chroogomphus 
pseudovinicolor grow with ponderosa pine in our area, Suillus pungens with Monterey 
and knobcone pine, and Suillus fuscotomentosus with knobcone and ponderosa pine, 
while Hygrophorus gliocyclus is abundant inland under digger pine, but also occurs 
along the coast with Monterey pine, and Amanita caesarea and Lactarius indigo occur 
with ponderosa pine in Arizona but are absent from California’s ponderosa pine forests. 


(Pinus species) 


Agaricus subrutilescens 
Albatrellus flettii 
Amanita aspera 
Amanita caesarea 
Amanita muscaria 


Cortinarius species 
Cryptoporus volvatus 
Dentinum species 
Endoptychum depressum 
Elaphomyces species 


Mycena species 

Marasmius sp. (unidentified) 
Mycena species 
Naematoloma species 
Phaeolus schweinitzii 


Amanita pachycolea Gymnopilus sapineus Phellinus pini 
Amanita pantherina Gymnopilus spectabilis group —_-Pholiota species 
Armillaria ponderosa Hebeloma crustuliniforme Pluteus atromarginatus 


Boletus barrowsii 
Boletus edulis 
Boletus piperatus 
Brauniellula nancyae 


Callistosporium luteo-olivaceum 


Chroogomphus species 
Clavulina cristata group 
Clitocybe deceptiva 
Clitocybe nuda 
Clitocybe sclerotoidea 


Hebeloma sinapizans group 
Helvella lacunosa 
Hydnellum species 
Hygrophoropsis aurantiaca 
Hygrophorus erubescens 
Hygrophorus gliocyclus 
Hygrophorus hypothejus 
Hygrophorus purpurascens 
Inocybe species 

Inonotus tomentosus 


Rhizopogon species 
Russula alutacea group 
Russula brevipes 
Russula emetica group 
Russula rosacea 
Russula sororia group 
Sparassis crispa 

Suillus species 
Tricholoma flavovirens 
Tricholoma imbricatum 


Clitocybe species 
Collybia butyracea Lactarius deliciosus 
Collybia dryophila Lactarius indigo 
Cortinarius cinnamomeus group Lactarius rufus 
Cortinarius mucosus Lactarius subflammeus 
Cortinarius obtusus group Lactarius vinaceorufescens 
Cortinarius phoeniceus Lentinus ponderosus 


Laccaria species Tricholoma pessundatum group 


Tricholoma squarrulosum 
Tricholoma terreum group 
Tricholoma vaccinum 
Tricholoma zelleri 
Tricholomopsis rutilans 


DOUGLAS-FIR 


There are well over 1,000 kinds of mushrooms known to form mycorrhiza with Douglas- 
fir, and the great Douglas-fir forests of the Pacific Northwest are among the best fungal 
foraging grounds in the world. In our region, however, the Douglas-fir habitat is no 
better than average. The most prominent mycorrhizal associates are Suillus, Gomphidius, 
Lactarius, and Russula species. Russula xerampelina is among our few choice edibles 
that grow principally with Douglas-fir. Laetiporus sulphureus is occasionally found on 
logs and stumps, and Cantharellus cibarius and C. subalbidus are abundant under 
Douglas-fir farther north. Tuber gibbosum, when you can find it, is also excellent. 


(Pseudotsuga species) 


*Potato chip conditions: when it’s so dry that it sounds like you’re walking ona bed of potato chips; equally unde- 
sirable are “tidepool conditions,” when the humus layer is so soggy it sounds like you’re traipsing across a bed of 
sea anemones (squish squish squish), 


36 DOUGLAS-FIR 


The name “Douglas-fir” is hyphenated in this book because it is not really a fir. It is 
easily told from redwood (with which it often occurs locally) by its browner bark, spurred 
cones, and habit of dropping needles without twigs intact (redwood drops twigs with 
the reddish needles intact). 


Amanita pantherina Lactarius vinaceorufescens Russula placita group 
Cantharellus species Lepiota clypeolaria Russula xerampelina 
Cortinarius species Mycena species Strobilurus trullisatus 
Fomitopsis cajanderi Otidea species Suillus caerulescens 
Fomitopsis pinicola Phaeolus schweinitzii Suillus lakei 

Gomphidius species Phellinus pini Suillus ponderosus 
Hygrophorus agathosmus Rhizopogon species Tricholoma terreum group 
Inocybe species Russula gracilis group Truncocolumella citrina 
Lactarius rubrilacteus Russula integra group Tuber gibbosum 


REDWOOD (Sequoia sempervirens) 


Ironically, our largest tree supports a fungal phantasmagoria of dainty, fragile fungi, 
but only a smattering of the large, fleshy types. Relatively few redwood-lovers are wood- 
rotters, and even fewer (if any) are mycorrhizal—a tribute to the redwood’s unique 
position among the conifers. 

Caulorhiza (=Collybia) umbonata, with its conical or umbonate cap and long “tap 
root,” is perhaps the most distinctive redwood-lover. Colorful waxy caps (Hygrocybe 
species) and blue-black to purple-black Leptonias abound, but pickings for the table are 
meager, at least south of San Francisco—A garicus augustus (but usually near roads or 
trails), Agaricus subrutilescens, Clitocybe deceptiva, and sometimes Cantharellus 
cibarius. The largest inhabitant of our redwood forests is Leucopaxillus albissimus, 
which often forms impressive fairy rings, but unfortunately, is not a good edible. 


Agaricus augustus Entoloma madidum Mycena species 
Agaricus hondensis Geoglossum species Nolanea species 
Agaricus praeclaresquamosus _—_Helvella species Polyporus hirtus 
Agaricus subrutilescens Hygrocybe species Ramaria abietina 
Boletus zelleri Hygrophoropsis aurantiaca Ramaria myceliosa 
Camarophyllus species Lepiota species Ramariopsis kunzei 
Cantharellus cibarius Leptonia species Stropharia ambigua 
Caulorhiza umbonata Leucopaxillus albissimus Trichoglossum hirsutum 
Clavaria vermicularis Macrotyphula juncea Tricholomopsis rutilans 
Clitocybe species Microglossum viride Xeromphalina species 


CYPRESS (Cupressus species) 


Our cypress groves do not qualify as “woods” because nearly all of them were planted. 
They have few (if any) mycorrhizal associates, but there are a number of fleshy fungi that 
grow mainly under cypress. The harsh winds and salt spray to which coastal cypresses are 
subjected make for unpredictable hunting, but under favorable conditions there is a large 
burst of Lepiota and Agaricus species, many of them unclassified and/or endemic to 
California. Froma gastronomic standpoint the best cypress-lovers are Agaricus bisporus, 
A. lilaceps, A. bernardii, Lepiota rachodes, and Clitocybe nuda. In southern Arizona, 
incidentally, there are large forests of Arizona cypress, and it would be very interesting to 
compare the fungal flora of those cypress tracts to that of coastal California. 


Agaricus benesi Agaricus lilaceps Clitocybe nuda 
Agaricus bernardii Agaricus pattersonae Geastrumi species 
Agaricus bisporus Agaricus perobscurus Hygrocybe species 
Agaricus blandianus Agaricus species Lepiota rachodes 
Agaricus californicus Agaricus xanthodermus Lepiota species 
Agaricus fuscofibrillosus Battarrea phalloides Tyromyces basilaris 


Agaricus fuscovelatus Camarophyllus species 
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OAK (Quercus species) 


Oaks are endowed with a rich array of fleshy fungi that differ drastically from the 
conifer-lovers typical of northern California and the Pacific. Northwest. In fact, oaks 
appear to have more mycorrhizal partners than any other angiosperms (hardwoods), and 
mushroom lovers are indeed fortunate that they are the dominant forest trees of the 
central California coast. Oaks also boast the longest mushroom season of any local forest 
type. The major fruiting, naturally, is in the fall and winter, but there is a characteristic 
spring crop highlighted by Lactarius fragilis, L. rufulus, Clitocybe nuda, Tuber species, 
and a trio of Amanitas—A. ocreata, A. rubescens, and A. velosa. Wood-inhabiting 
bracket fungi are prominent year-round, including Trametes versicolor, Lenzites 
betulina, Stereum species, and Tremella mesenterica. But to inveterate fungophiles, our 
oak woodlands are synonymous with chanterelles and blewits (Cantharellus cibarius and 
Clitocybe nuda)—the two not only grow together, they go together (in a variety of 
delicious dishes). Other choice edibles include Boletus appendiculatus, B. regius, B. 
barrowsii, Craterellus cornucopioides, Lactarius fragilis, L. rufulus, Pleurotus ostreatus, 
Amanita velosa, and Tricholoma portentosum. But beginners be careful—our most dan- 
gerous mushrooms, Amanita phalloides and A. ocreata, are also associated with oak! 

The following list of oak-lovers applies mainly to live oak (Q. agrifolia and close 
relatives), the principal species in our area. Other kinds of oaks, mostly deciduous, occur 
inland and offer a more modest selection of fleshy fungi, perhaps because they receive less 


rainfall, or perhaps because they are deciduous. 


Agaricus albolutescens 
Agaricus californicus 
Agaricus hondensis 
Amanita baccata 
Amanita constricta 
Amanita magniverrucata 
Amanita ocreata 
Amanita pantherina 
Amanita phalloides 
Amanita rubescens 
Amanita velosa 
Armillariella mellea 
Boletus appendiculatus 
Boletus barrowsii 
Boletus dryophilus 
Boletus erythropus 
Boletus flaviporus 
Boletus “marshii” 
Boletus regius 

Boletus satanas 

Bulgaria inquinans 
Cantharellus cibarius 
Chlorociboria species 
Clavariadelphus pistillaris 
Clitocybe nebularis 
Clitocybe nuda 

Collybia dryophila 
Cortinarius glaucopus group 


Cortinarius regalis 
Cortinarius sodagnitus group 
Cortinarius species 
Craterellus cinereus 
Craterellus cornucopioides 
Crepidotus species 
Daldinia species 

Entoloma species 

Exidia glandulosa 

Genea species 

Gyroporus castaneus 
Hebeloma crustuliniforme 
Hericium erinaceus 
Hericium ramosum 
Hygrophorus albicastaneus 
Hygrophorus eburneus 
Hygrophorus roseibrunneus 
Hygrophorus sordidus 
Hygrophorus species 
Hymenogaster species 
Hysterangium species 
Inocybe sororia 

Inocybe species 

Lactarius alnicola 
Lactarius argillaceifolius 
Lactarius fragilis 

Lactarius rufulus 


TANOAK = (Lithocarpus densiflorus) 


Also known as tanbark oak, this close relative of the oaks forms dense stands with 


Lenzites betulina 

Mycena species 
Omphalotus olivascens 
Otidea species 

Phellinus gilvus 
Phyllotopsis nidulans 
Pleurotus ostreatus 

Pluteus cervinus 

Pluteus lutescens 
Polyporus decurrens 
Psathyrella hydrophila 
Psathyrella species 

Russula cyanoxantha 
Russula fragrantissima group 
Russula maculata group 
Russula subnigricans group 
Schizophyllum commune 
Stereum species 

Trametes versicolor 
Tremella foliacea 

Tremella mesenterica 
Tricholoma pessundatum group 
Tricholoma portentosum 
Tricholoma saponaceum 
Tuber species 

Tylopilus indecisus 

Xylaria hypoxylon 


madrone at higher elevations in the coastal mountains, and also grows in sheltered basins 
with redwood. Among the prominent fungi of our tanoak woods are the lovely coral 
mushrooms (Ramaria species) and the diminutive garlic mushroom (Marasmius 
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copelandi), which is often smelled before it is seen. The best edibles are Agaricus 
silvicola, Armillaria ponderosa, Pleurotus ostreatus (on decaying logs), Boletus aereus, 
Boletus appendiculatus, Russula cyanoxantha, and Craterellus cornucopioides. 


Agaricus hondensis Cortinarius infractus Macrotyphula juncea 
Agaricus silvicola group Cortinarius species Marasmius copelandi 
Armillaria ponderosa Craterellus cornucopioides Phellinus gilvus 

Boletus aereus Entoloma madidum Pleurotus ostreatus 
Boletus appendiculatus Entoloma species Polyporus hirtus 
Boletopsis subsquamosa Hydnellum caeruleum Ramaria species 
Bulgaria inquinans Hydnum fuscoindicum Russula albonigra 
Cantharellus subalbidus Hygrophorus russula Russula cyanoxantha 
Clavariadelphus pistillaris Lactarius argillaceifolius Tricholoma saponaceum 
Cortinarius collinitus group —- Lactarius subvillosus Tricholoma zelleri 


Cortinarius cotoneus group 


CHINQUAPIN (Castanopsis chrysophylla) 


Also spelled “chinkapin,” this cousin of the chestnuts has chesnut-like burrs that 
contain small edible nuts. Most of the local chinquapins are rather runty and ragged- 
looking but farther north they attain heights of 75-100 feet. Chinquapins are also closely 
allied to tanoak, and as might be expected, support a similar fungus flora, including 
Ramaria species and Boletus aereus. Among the wood-inhabitors, three in particular 
stand out: the sulfur tuft (Naematoloma fasiculare) and jack-o-lantern mushroom 
(Omphalotus olivascens) because of their brilliance, and the beefsteak fungus (Fistulina 
hepatica) because of its bizarreness. Boletus aereus is the best edible species. 


Boletus aereus Marasmius copelandi Ramaria species 
Entoloma species Naematoloma fasciculare Stereum species 
Fistulina hepatica Omphalotus olivascens Trametes versicolor 


MADRONE and MANZANITA = (Arbutus menziesii and 
Arctostaphylos species) 


Madrone woods are my favorite foraging grounds. They boast their share of 
gastronomic delights (e.g., Amanita calyptrata, Craterellus cornucopioides, Leccinum 
manzanitae), but their chief attraction is their beauty. Madrones don’t blot out the sun 
like redwoods, and they’re more colorful (though not quite as venerable) as oaks. Every 
year they shed their reddish bark in sheets, revealing smooth, yellow, musclebound limbs 
beneath. In the summer the rags of stripped bark sizzle audibly in the sunlight as they curl 
up like pencil shavings. In the fall, the stripped bark combines with the large leaves and 
clusters of bittersweet orange-red berries to form a deep, incomparably rich, reddish- 
black humus. In such splendid company, it’s hard to keep your mind on mushrooms! 

Manzanitas are essentially miniature madrones. The most that can be said for foraging 
in manzanita thickets is that it’s different— you spend the whole time crawling around on 
your hands and knees wishing you'd taken up stamp collecting or basket weaving or 
stayed home and watched the ball game. 

It is interesting to note that a number of mushrooms normally associated with conifers 
cross over to madrone (they just can’t resist!) and/or tanoak. These include Amanita 
aspera, Amanita muscaria, Armillaria ponderosa, Tricholoma (=Armillaria) zelleri, 
Tricholoma aurantium, T. flavovirens, Hygrophorus chrysodon, and H. eburneus. 


Amanita aspera Boletus amygdalinus Cortinarius species 
Amanita calyptrata Boletus flaviporus Craterellus cornucopioides 
Armillaria ponderosa Cantharellus subalbidus Entoloma species 


Boletus aereus Cortinarius balteatus Hydnum fuscoindicum 


Watching bark peel can be as exciting as watching a bicycle rust, unless it’s madrone bark, shown here. 


Hygrophorus chrysodon Omphalotus olivascens Tricholoma flavovirens 
Hygrophorus eburneus Phellinus igniarius Tricholoma manzanitae 
Leccinum manzanitae Russula cremoricolor Tricholoma saponaceum 
Leccinum species Russula emetica group Tylopilus humilus 
Lepiota atrodisca Tricholoma aurantium 


EUCALYPTUS (Eucalyptus species) 


This messy, aggressive intruder was originally brought to this country in the hope that 
its noxious fumes would combat malaria. It grows quickly, and its greedy, shallow roots 
inhibit the growth of many native plants and mushrooms (Leucopaxillus albissimus, 
Coprinus plicatilis, Clitocybe nuda, and various Agaricus species are among the few 
humus-inhabitors with the poor sense to tolerate it). However, eucalyptus makes fairly 
good firewood and if you chop them down you will not only prevent them from barging 
into someone’s bedroom during the next windstorm, but you're also liable to get a nice 
crop of succulent sulfur shelves (Laetiporus sulphureus) sprouting from the cut stumps! 


Agaricus californicus Hymenogaster albus Leucopaxillus albissimus 
Agaricus xanthodermus Hysterangium fuscum Marasmiellus candidus 
Clitocybe nuda Laccaria species Marasmius plicatulus 
Coprinus species Laetiporus sulphureus Psathyrella species 
Hydnangium carneum Lepiota rubrotincta Setchelliogaster tenuipes 


RIPARIAN WOODLAND 


Streams and rivers being indisputably damp, many people assume they constitute an 
ideal setting for mushrooms. The mixed hardwoods (alder, cottonwood, willow, maple, 
etc.) of our stream valleys and ravines do indeed support a characteristic fungus flora, but 
it is a surprisingly modest one that does not yield the bountiful harvests of our oak and 
pine forests. Log-rotters abound (Pholiota, Psathyrella, Naematoloma, Armillariella, 
Pleurotus, etc.), while the best edibles are Armillariella melleaand Pleurotus ostreatus in 
the fall and winter, Verpa and Morchella species in the spring. 


Armillariella mellea Marasmiellus candidus Pluteus species 
Clathrus archeri Morchella species Psathyrella species 
Clavaria vermicularis Mycena species Sarcoscypha coccinea 
Coprinus micaceus Naematoloma species Stropharia ambigua 
Disciotis venosa Pholiota species Verpa bohemica 
Flammulina velutipes Pleurotus ostreatus Verpa conica 


39 


40 HABITATS 


OTHER TREES 


Only a few of our native trees have been discussed so far, but the remaining types are 
not particularly significant from a mushroom identification standpoint. That is, the 
mushrooms they harbor (either beneath or on them) are likely to be cosmopolitan (see the 
“Anywhere and Everywhere” category). For instance, almost nothing fungal grows 
under bay laurel, but the Ganoderma applanatum group (especially G. brownii) is 
abundant on bay laurel as well as many other trees. Similarly, species of Laccaria 
(omnipresent mushroom “weeds”) occur in droves under acacia, while the bush lupines 
along the coast harbor nice crops of Flammulina velutipes and a brown-capped form of 
Pleurotus ostreatus (both edible), and huckleberry is home to Cortinarius balteatus and 
the C. cylindripes group. 

A few trees of special interest to mushroom hunters that do not occur locally are 
discussed briefly below, but space does not permit a detailed listing of their fungal 
associates. 


LARCH (Larix)—Larches, or tamaracks as they are sometimes called, are deciduous 
northern conifers whose needles turn gold before dropping off. They feature a number 
of unique mycorrhizal fungi, particularly boletes, plus the usual array of wood-rotters 
and saprophytes. The following species favor larch over other conifers. 


Suillus cavipes 
Suillus grevillei 


Gomphidius maculatus 
Hygrophorus speciosus 


Fomitopsis officinalis 
Fuscoboletinus species 


HEMLOCK (T7suga)—Hemlocks are a common feature of the northern and montane 
forests of North America. In the West they usually mingle with other conifers, and so 
do their mycorrhizal mates. The following list includes only those species that seem 
overly fond of hemlock. Among them is Boletus mirabilis, a choice edible. 


Ganoderma tsugae 
Hysterangium separabile 
Lactarius subpurpureus 
Pleurotus porrigens 


Ramaria species 
Rhizopogon rubescens 
Russula xerampelina 
Tylopilus species 


Boletus mirabilis 
Chroogomphus tomentosus 
Cortinarius subfoetidus 
Cortinarius species 
Elaphomyces granulatus 


SPRUCE (Picea)—The Sitka spruce stands of coastal northern California and the 
Pacific Northwest and the spruce forests of the North, Southwest, and Rocky Moun- 
tains are phenomenally rich in mycorrhizal mushrooms, particularly species of Russula 
and Cortinarius and the delectable Boletus edulis. A sizable number of spruce addicts 
have already been listed under pine; these species are excluded from the following list. 


Agaricus smithii 
Albatrellus confluens 
Albatrellus ovinus 
Armillaria albolanaripes 
Armillaria caligata 
Boletus pulcherrimus 
Boletus rubripes 
Calvatia fumosa 
Calvatia subcretacea 
Cantharellus cibarius 
Catathelasma imperialis 
Catathelasma ventricosa 
Clavaria purpurea 


Clavariadelphus species 
Clitocybe odora 
Cortinarius species 
Gomphidius glutinosus 
Gomphus species 
Hydnum species 
Hygrophorus agathosmus 
Hygrophorus capreolarius 
Hygrophorus olivaceoalbus 
Hygrophorus pudorinus 
Lactarius alnicola 
Lactarius representaneus 


Lactarius scrobiculatus 
Leccinum species 
Macowanites americanus 
Phaeocolly bia species 
Phellodon species 
Polyozellus multiplex 
Rhizopogon parksii 
Russula species 

Russula xerampelina 
Tricholoma saponaceum 
Tricholoma virgatum 
Tylopilus pseudoscaber group 


OTHER TREES 4] 


FIR (Abies)—Firs, like hemlocks, usually occur in association with other conifers. 
They feature many of the same fungi as their close relatives, the spruces. Some species, 
however, seem to favor fir over other conifers. These include: 


Boletus calopus Echinodontium tinctorium +  Nivatogastrium nubigenum 
Boletus regius Gastroboletus turbinatus Oxyporus nobilissimus 
Cortinarius species Hericium abietis Rozites caperata 


JUNIPER (Juniperus)—Junipers favor arid habitats (at least in the West) and have 
few if any mycorrhizal mates. Therefore, as might be expected, they offer a rather meager 
selection of fleshy fungi: a few saprophytes (e.g., Geastrum and Tulostoma species) plus 
some wood-rotters (e.g., Daedalea juniperinus, Gloeophyllum striatum, Truncospora 
demidoffii). Several of the species listed under cypress and “Sand and Deserts” also 
occur under juniper. 


CEDAR and INCENSE CEDAR (Thuja and Libocedrus)—Cedars and incense cedars 
are not “true” cedars. The “true” or Old World cedars are members of the pine family, 
whereas American cedars have scales rather than needles and are more closely related 
to juniper and cypress. Our “cedars” harbor several unique fungi (e.g., Tyromyces 
amarus, which causes a heart rot of incense cedar), but they have few if any mycorrhizal 
mates. Like redwood and cypress, they are blessed mostly with puny saprophytes that 
grow best in a mushroom-poor environment (e.g., Leptonia and Hygrocybe species). 


MAPLE (Acer)—See “Riparian Woodland.” 


BIRCH (Betula)—As any northerner will tell you, birch has dozens of mycorrhizal 
associates. In California it does not occur naturally, but planted trees in lawns 
and parks often feature Lactarius torminosus, Lactarius pubescens, and/or Paxillus 
involutus. Birch forests, on the other hand, are rich in other Lactarii as well as Russulas, 
Amanitas, and tasty Leccinums. Several of the more distinctive birch lovers are: 


Amanita muscaria Lactarius pubescens Leccinum species 
Amanita virosa group Lactarius thejogalus Paxillus involutus 
Cortinarius armillatus Lactarius torminosus Phellinus igniarius 
Cortinarius pholideus Leccinum scabrum Piptoporus betulinus 
Fomes fomentarius 


Lactarius pubescens (see comments under L. torminosus on p. 73), left, and Paxillus involutus 
(see p. 477), right, commonly grow on lawns where birches have been planted. Both are poisonous, 
at least raw, and both have a strongly inrolled cap margin when young. 


Polyporus badius (p. 562) is a small polypore that commonly grows on dead aspen. Note dark cap, 
dark stalk, and minute whitish pores. 


ASPEN, POPLAR, and WILLOW (Populus and Salix)—In summer the aspen forests of 
northern and western North America are excellent foraging grounds for fungi, and in the 
fall they put ona dazzling display of leaf color(COLOR PLATE 25). Aspens are not close 
relatives of birches, but resemble them in several ways. For instance, both kinds of trees 
tend to have whitish bark and a northern distribution, and both feature many species of 
Leccinum (all edible) as well as the usual panoply of Russulas and Cortinari. Cotton- 
woods (poplars) are in the same genus (Populus) as aspens, but usually occur near water. 
Among their mycorrhizal mates are the edible Tricholoma populinum; wood-rotters 
include Pholiota destruens and sometimes massive clumps of delectable oyster mush- 
rooms (Pleurotus ostreatus). Willows (Salix) are closely related to cottonwoods and 
often mingle with them; consequently their fungal flora is similar. A few of the more 
distinctive and prominent species associated with aspen, poplar, and willow are: 


Armillaria albolanaripes Lactarius controversus Pleurotus ostreatus 
Armillaria species Leccinum species Polyporus badius 
Armillaria straminea Morchella species Russula aeruginea 
Clavicorona pyxidata Phellinus igniarius Stropharia kauffmanii 
Cyptotrama chrysopeplum Pholiota aurivella group Tricholoma flavovirens 
Flammulina velutipes Pholiota destruens Tricholoma leucophyllum 
Helvella leucopus Pholiota squarrosa Tricholoma populinum 


Hericium ramosum 


ALDER (A/nus)—Alders typically grow along streams (see “Riparian Woodland”) 
or on logged-over or exposed areas with conifers. Characteristic alder addicts include: 


Agaricus subrutilescens Entoloma rhodopolium Pleurotus ostreatus 
Alpova diplophloeus Pleurotus dryinus Psathyrella species 


DUNG AND MANURE 


Cow patties—or almost any kind of dung—can be turned into miniature mushroom 
gardens by keeping them in a humid environment. They will yield a fascinating succession 
of dainty fungi, but few of them large enough to eat. The mycelium of a dung-inhabiting 
fungus has a shorter life span than that of other fungi due to the transient nature of the 
substrate. The spores are presumably ingested by cows (or other animals) with the grass 
they eat, but pass through the digestive system unscathed, and into the dung, where they 
germinate. In addition to the common dung addicts listed below, you'll find a multitude 
of minute Ascomycetes not treated in this book. Some of these are extremely specialized, 
living only on lizard dung, frog feces, oppossum excrement, etc. 


Agaricus bisporus Clitocybe tarda Peziza fimeti 

Agrocybe pediades group Conocybe species Peziza vesiculosa 
Ascobolus species Coprinus species Psilocybe species 
Bolbitius vitellinus Coprobia species Sphaerobolus stellatus 
Cheilymenia species Cyathus stercoreus Stropharia semiglobata 
Clitocybe nuda Panaeolus species Volvariella speciosa 
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Left: This “meadow muffin” (chunk of cow dung) shows extensive mycelial growth. The mushrooms 
belong to the Agrocybe pediades group (p. 468). Right: This is one clump of Lentinus ponderosus 
(p. 143) that won’t be eaten! 


PASTURES 


Pastures and meadows offer a wide selection of easily identified edible mushrooms, 
notably Agaricus campestris, A. cupreobrunneus, A. arvensis, A. crocodilinus, and the 
A. osecanus group, plus Lepiota naucina and Calvatia species. Every fall there is a period 
of about one month when our grazed pastures are chock-full of mushrooms, and 
there is often another crop in the spring. The following list excludes mushrooms 
associated with trees (such as Amanita velosa), which frequently fruit at the edges of 
pastures, as well as those that grow on dung. It’s interesting to note that several species 
which appear in pastures do not often grow on lawns (and vice versa). 


Agaricus arvensis Astraeus species Clitocybe tarda 

Agaricus campestris Bovista species Lepiota naucina 

Agaricus crocodilinus Calvatia booniana Marasmius oreades 

Agaricus cupreobrunneus Calvatia bovista Melanoleuca melaleuca group 
Agaricus micromegathus Calvatia cyathiformis Nolanea sericea group 
Agaricus osecanus group Calvatia gigantea group Panaeolus campanulatus group 
Agaricus xanthodermus Clitocybe brunneocephala Psilocybe semilanceata 
Agrocybe pediades group Clitocybe dealbata Stropharia species 

Amanita sp. (unidentified) Clitocybe subconnexa group Vascellum pratense 


LAWNS and GARDENS 


To many people, mushroom hunting is synonymous with a day in the wild— 
plunging into the dripping depths of a forest, lunging through manzanita thickets, or 
meandering through puffball-pocked pastures. However, a mushroom hunt can and 
should begin in the mundane confines of your own yard (assuming you have one), and 
radiate outward gradually, like the mycelium of a fairy ring. After all, some of the most 
delicious (Marasmius oreades, Agaricus campestris) or bizarre (Phallus impudicus) 
mushrooms might be growing right outside your door! 

Agaricus is the most prominent group of mushrooms in lawns and gardens, and more 
than one species of Agaricus often grow together. A. campestris, A. bisporus, and A. 
bitorquis are delicious, but care must be taken not to confuse them with A. californicus 
and A. xanthodermus, which are poisonous to some people. Other choice morsels include 
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Don’t overlook your toolshed when looking for mushrooms! This hefty morel would have rotted 
away uneaten if my wife hadn’t insisted that it was my turn to mow the lawn. 


Lepiota rachodes, L. barssii, L. naucina, the omnipresent Marasmius oreades, and an 
occasional morel (Morchella). 

Lawns and gardens are actually two distinctly different habitats, but are treated 
together here because they so frequently overlap. Volvariella speciosa and Agaricus 
bisporus, for instance, grow in gardens but not on lawns, whereas Agaricus campestris 
and Marasmius oreades grow on lawns but not in gardens. Mushrooms associated with 
trees are excluded from the following list though they often appear in people’s yards. 
Most yards also qualify as “disturbed ground,” and some may have dung or manure (in 
the form of compost or mulch) present. 


Agaricus arvensis Clathrus ruber Lysurus cruciatus 
Agaricus augustus Clitocybe brunneocephala Lysurus mokusin 
Agaricus bernardii Clitocybe dealbata Marasmius oreades 
Agaricus bisporus Clitocybe nuda Melanoleuca species 
Agaricus californicus Clitocybe tarda Morchella species 
Agaricus campestris Conocybe lactea Naematoloma aurantiaca 
Agaricus comtulus Conocybe tenera group Nolanea sericea 
Agaricus cupreobrunneus Coprinus atramentarius Panaeolus foenisecii 
Agaricus micromegathus Coprinus comatus Panaeolus subbalteatus group 
Agaricus osecanus group Coprinus micaceus Phallus hadriani 
Agaricus perobscurus Coprinus plicatilis Phallus impudicus 
Agaricus subrufescens Coprinus species Pholiota species 
Agaricus xanthodermus Gymnopilus species Pholiota terrestris 
Agrocybe pediades group Hohenbuehelia petaloides group Pluteus petasatus 
Agrocybe praecox group Lepiota americana Psathyrella candolleana 
Agrocybe sororia Lepiota barssti Psathyrella species 
Bolbitius vitellinus Lepiota cepaestipes Psilocybe species 
Bovista species Lepiota lutea Scleroderma species 
Calocybe carnea Lepiota naucina Stropharia species 
Calvatia species Lepiota rachodes Vascellum pratense 
Chlorophyllum molybdites Lepiota species Volvariella speciosa 
INDOORS 


In some cases a mushroom hunt can begin inside your house. The brown cup fungus, 
Peziza domiciliana, is commonly found on walls, floors, carpets, tile, and plaster. Lepiota 
lutea consistently pops up in flower pots, though it sometimes finds its way outdoors. 
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Several fungi are pests of structural timber (e.g., Serpula lacrymans), and a mysterious 
Coprinus invaded the floor of my 67 Chevy Nova. However, the majority of fungi found 
indoors occur outside as well. 


Coniophora puteana Lepiota cepaestipes Pluteus species 
Conocybe species Lepiota lutea Poria species 
Coprinus species Lepiota rachodes Serpula lacrymans 
Galerina species Melanotus textilis Thelephora species 
Gymnopilus species Mycena species Volvariella species 


Hohenbuehelia petaloides group Peziza domiciliana 


DISTURBED GROUND 


“Disturbed” ground means roadsides, pathsides, gardens, vacant lots, building sites, 
and the perimeters of parking lots. Of course, it overlaps with lawns and gardens (or 
“cultivated ground”), but we do have a very distinct roadside fungus flora exemplified by 
the shaggy mane (Coprinus comatus). 

Just what makes certain mushrooms prefer (or even require) disturbed ground is a 
mystery. Obviously, the process of disrupting, overturning, or paving the soil must release 
certain otherwise inaccessible nutrients, and perhaps the moisture-absorbing properties 
and/or pH of the soil are changed. An unsurpassed edible mushroom like Agaricus 
augustus could be raised commercially if this puzzle were solved. Some mushrooms, such 
as the Lyophyllum decastes group, seem to require disturbed ground whereas other 
mushrooms only prefer it. Some show a liking for asphalt and will even poke up through 
it—notably Coprinus comatus, Lyophyllum decastes, Agaricus bitorquis, Pisolithus 
tinctorius, and Scleroderma geaster. Shaggy manes have even ruined tennis courts! 

One asset of these fungi is that they’re easily spotted from the road (or trail). 
Consequently, they are tailormade for people who have an extreme allergy to poison oak. 
And many are worth stopping for!—Agaricus augustus, A. bitorquis, Coprinus comatus, 
Lepiota naucina, Lepiota rachodes, and Lyophyllum decastes. The following list does 
not include species that commonly occur in undisturbed as well as disturbed ground. 


Agaricus augustus Astraeus species Lepiota rachodes 

Agaricus bernardii Calvatia gigantea group Lyophyllum decastes group 
Agaricus bitorquis Clitocybe dilatata Morchella species 

Agaricus californicus Coprinus atramentarius Pholiota terrestris 
Agaricus praeclaresquamosus — Coprinus comatus Pisolithus tinctorius 
Agaricus species Coprinus micaceus Scleroderma geaster 
Agaricus xanthodermus Lepiota naucina Scleroderma species 


Aleuria aurantia 


BURNED AREAS 


Many plants are adapted to growing in burned-over areas. The cones of the knobcone 
pine, for instance, release their seeds only when subjected to extreme heat. Similary, 
certain mushrooms fruit only in burnt ground, and others show a definite fondness for it. 
After the eruptions of Mt. St. Helens, mushrooms were among the first organisms to 
“colonize” the devasted slopes of the volcano, and the most reliable way to cultivate 
morels is still to set fire to some woods and return the following spring! (This practice 
actually had to be outlawed in Europe.) 


Anthracobia species Peziza praetervisa Plicaria species 
Ascobolus carbonarius Peziza proteana Psathyrella carbonicola 
Coltricia species Peziza violacea Psathyrella species 
Coprinus species Pholiota brunnescens Pulvinula species 
Geopyxis species Pholiota carbonaria Pyronema omphalodes 
Lyophyllum species Pholiota fulvozonata Rhizina undulata 
Morchella species Pholiota highlandensis Tarzetta species 


Myxomphalia maura 
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SAND and DESERTS 


Odd as it may seem, a number of mushrooms grow in sand or sandy soil, including the 
delicious Lepiota rachodes (which | have found on Ano Nuevo Island) and various 
morels (Morchella species). The deserts of the West support a fascinating but 
exasperatingly elusive fungal flora in which the Gasteromycetes (puffballs and allies) 
figure prominently. Deserts do not necessarily have sandy soil, but there is considerable 
overlap in the two categories, so they are listed together here; those species which grow 
exclusively in the desert are marked with an asterisk. 


Astraeus hygrometricus Disciseda species Myriostoma coliforme 
Battarrea species Geastrum species Phellorina strobilina* 
Calvatia species Geopora species Podaxis pistillaris* 
Carbomyces species* Longula texensis Schizostoma laceratum* 
Chlamydopus meyenianus* Montagnea arenarius* Scleroderma species 
Coprinus asterophorus* Morchella species Tulostoma species 


Dictyocephalos attenuatus* 


SNOWBANKS 


The mountains of western North America feature a very characteristic collection of 
spring fungi. Some are popularly known as “snowbank mushrooms” because they fruit 
around the edges of melting snowbanks; others are more common shortly after the snow 
has disappeared. The “snowbank mushrooms” and other spring fungi are more 
dependent on snowmelt than rain for their moisture, but the latter can also have a 
stimulating effect. Obviously, the higher you go, the later the snow melts, so that insome 
areas the spring “snowbank” flora doesn’t appear until early or even mid-summer. 

This is one category in which Ascomycetes are more preponderant than 
Basidiomycetes. Morels (Morchella species) and false morels (Gyromitra and Helvella 
species) are what make the spring fungus flora famous, but dozens of other species occur 
also. Many of the larger agarics develop under the duff and show themselves only as low 
mounds or “mushrumps” in the humus. The following list includes some typical 
‘“snowbank mushrooms,” plus many that fruit within a month after the snow disappears. 
The list does not include fungi with perennial fruiting bodies or species such as Boletus 
edulis that may occur in the spring but are more common in the summer and fall. 


Agaricus silvicola group Choiromyces alveolatus Geopora cooperi 

Agrocybe praecox group Clitocybe albirhiza Guepiniopsis alpinus 
Amanita calyptrata Clitocybe species Gyromitra esculenta 
Amanita gemmata group Collybia albipilata Gyromitra gigas 
Armillaria albolanaripes Cortinarius species Helvella leucomelaena 
Armillaria olida Cudonia monticola Hygrophorus goetzii 
Auricularia auricula Discina species Hygrophorus marzuolus 
Caloscypha fulgens Disciotis venosa Hygrophorus purpurascens 
Calvatia species Gautieria species Hygrophorus subalpinus 


Lyophyllum montanum (p. 175) usually grows nearly melting snow in the spring. 


SNOW BANKS 


Lentinellus montanus 
Lyophyllum montanum 
Lyophyllum species 
Melanoleuca species 
Mitrula species 
Morchella species 
Mycena griseoviridis 
Mycena overholtzii 


Nivatogastrium nubigenum 
Nolanea verna group 
Peziza species 

Phaeolus alboluteus 
Pholiota species 

Plectania nannfeldtii 
Plectania species 

Ramaria botrytis 


SPECIALIZED HABITATS 


Without specialization there would be far less diversity and little —if any—evolution. 
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Ramaria magnipes 
Ramaria rasilispora 
Sarcosoma species 
Sarcosphaera crassa 
Tyromyces leucospongia 
Verpa bohemica 

Verpa conica 


All fungi are to some extent specialized, but in some cases the specialization is more 
bizarre or extreme—or at least more apparent to us. For instance, it is said that certain 
poorly known Laboulbeniomycetes grow only on the left anterior appendage (left front 
foot) of their insect host! 

Some kinds of fleshy fungi grow only in deep moss or in Sphagnum bogs. Others 
grow exclusively on other mushrooms: Asterophora species, Claudopus parasiticus, 
Collybia tuberosa, Collybia racemosa, Collybia cookei, Collybia cirrhata, Volvariella 
surrecta, Boletus parasiticus, Psathyrella epimyces, and Hypomyces species. Cordyceps 
species parasitize insects and certain truffles; and several Omphalina species are asso- 
ciated with algae. Many wood-rotters can grow on cones, but Auriscalpium vulgare 
(as well as Baeospora myosura and several Strobilurus species) are restricted to cones. 
The very specialized niche has helped Auriscalpium to survive, but if and when conifers 


disappear from the earth (as they are slowly doing), so will Auriscalpium! 


ANYWHERE and EVERYWHERE 


No habitat list is complete without mentioning some of our cosmopolitan fungi or 
“mushroom weeds.” Many of these are restricted to wooded areas, others (those marked 
by an asterisk) are not. The best of the lot from an edibility standpoint are Armillariella 
mellea, Clitocybe nuda, and Morchella species. 


Agaricus californicus* 
Agaricus hondensis 
Agaricus praeclaresquamosus 
Agaricus silvicola group 
Agaricus subrutilescens 
Agaricus xanthodermus* 
Aleuria aurantia* 
Amanita genimata group 
Amanita pachycolea 
Anianita pantherina 
Amanita vaginata 
Armillariella mellea* 
Boletus chrysenteron 
Boletus spadiceus 
Boletus subtomentosus 
Boletus truncatus 
Boletus zelleri 
Cantharellus cibarius 
Cantharellus subalbidus 
Clavaria vermicularis* 
Clitocybe inversa 
Clitocybe nebularis 
Clitocybe nuda* 
Clitocybe subconnexa group* 
Clitopilus prunulus* 


Collybia dryophila 

Collybia fuscopurpurea group* 
Cortinarius glaucopus group 
Cortinarius species 
Elaphomyces species 
Fomitopsis pinicola 

Galerina species* 


Ganoderma applanatum group* 


Geastrum species* 
Helvella lacunosa* 
Inocybe geophylla 
Inocybe sororia 

Inocybe species 

Laccaria species 

Lactarius chrysorheus 
Lactarius fragilis 
Lactarius vinaceorufescens 
Laetiporus sulphureus* 
Lepiota rachodes* 
Leucopaxillus albissimus 
Leucopaxillus amarus 
Lycoperdon species* 
Melanoleuca melaleuca group* 
Morchella species* 
Mycena species* 


Naematoloma fasciculare* 
Peziza species* 

Phellinus pini 

Pholiota terrestris* 
Phyllotopsis nidulans 
Pluteus cervinus* 

POria species” 
Psathyrella candolleana* 
Psathyrella species* 
Rhodocybe nuciolens 
Russula albonigra 
Russula brevipes 
Russula sororia group 
Russula species 
Sclerodernia cepa group* 
Scleroderma citrinum 
Scleroderma species* 
Stereum species* 
Thelephora species* 
Trametes versicolor* 
Trichaptum species* 
Tricholoma saponaceum 
Tubaria species* 
Tyromiyces species 
Volvariella speciosa* 
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SEVENTY DISTINCTIVE MUSHROOMS 


(A quick-reference check list) 


COMMON NAME 


Delicious Milk Cap 
(p. 68; plate 2) 
Bleeding Milk Cap 
(p. 68; plates 3, 6) 
Indigo Milk Cap 
(p. 69; plate 4) 
Candy Caps 
(pp.. 80-82; plate 10) 
Short-Stemmed Russula 
(p. 87) 
Emetic Russula 
(p. 97) 
Rosy Russula 
(p. 99; plate 13) 
Witch’s Hat 
(p. 116; plate 19) 
Ivory Waxy Cap 
(p. 119) 
Oyster Mushroom 
(p. 134; plates 27, 28) 


Jack-O-Lantern Mushrooms 
(pp. 146-148; plates 40, 41) 


Blewit 

(p. 153; plate 32) 
Man On Horseback 

(p. 179; plate 33) 
White Matsutake 

(p. 191; plate 37) 
Honey Mushroom 

(p. 196; plates 39, 42) 
Fairy Ring Mushroom 

(p. 208; plates 38, 47) 
Death Cap 

(p. 269; plate 50) 
Destroying Angels 

(pp. 271-273; plate 53) 
Fly Agaric 

(p. 282; plates 58, 59) 


SCIENTIFIC NAME 


Lactarius deliciosus 
Lactarius rubrilacteus 
Lactarius indigo 


Lactarius fragilis, 


L. rufulus, L. camphoratus 


Russula brevipes 

Russula emetica group 
Russula rosacea 
Hygrocybe conica 
Hygrophorus eburneus 
Pleurotus ostreatus 
Omphalotus species 
Clitocybe nuda 
Tricholoma flavovirens 
Armillaria ponderosa 
Armillariella mellea group 
Marasmius oreades 
Amanita phalloides 
Amanita ocreata, A. verna, 


A. virosa, A. bisporigera 


Amanita muscaria 


EDIBILITY 


edible 
edible 
edible 
edible 
edible 
poisonous 
poisonous 
doubtful 
edible 
edible 
poisonous 
edible 
edible 
edible 
edible 
edible 
deadly 


poisonous 


deadly 
poisonous 


poisonous 


Armillaria ponderosa, better known as the matsutake or white matsutake, is a mushroom well worth 
knowing. Its odor is unique: something like a cross between “red hots” and dirty socks. 


COMMON NAME SCIENTIFIC NAME EDIBILITY 


Caesar’s Amanita 
(p. 284; plate 60) 


Amanita caesarea group 


edible 


Coccora Amanita calyptrata edible with 
(p. 284; plates 61-63) caution 

Grisette Amanita vaginata edible 
(p. 288) 

Green-Spored Parasol Chlorophyllum molybdites poisonous 
(p. 295) 

Shaggy Parasol Lepiota rachodes edible with 
(p. 297; plates 69) caution 

Parasol Mushroom Lepiota procera edible 
(p. 298) 

Meadow Mushroom Agaricus campestris edible 
(p. 318; plate 71) 

Yellow-Staining Agaricus Agaricus xanthodermus poisonous 
(p. 329) 

Horse Mushrooms Agaricus arvensis, edible 
(pp. 332-334; plate 78, 79, 81) A. osecanus group 

The Prince Agaricus augustus edible 
(p. 337; front cover, plate 77) 

Shaggy Mane Coprinus comatus edible 
(p. 345; plate 85) 

Sulfur Tuft Naematoloma fasciculare poisonous 
(p. 382; plate 92) 

Scaly Pholiota Pholiota squarrosa doubtful 
(p. 389; plates 96, 97) 

Violet Cortinarius Cortinarius violaceus edible 
(p. 446; plate 109) 

Pine Spikes Chroogomphus species edible 


(pp. 484-487; plate 113) 


Boletus aereus is one of many delectable boletes. These young specimens are easily recognized by 
their white pore surface and dark cap that is covered with a fine whitish bloom. 


(p. 576) 


group 
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COMMON NAME SCIENTIFIC NAME EDIBILITY 
Ol Slippery Jacks Suillus species edible 

(pp. 498-505; plates 114-121) 

Admirable Bolete Boletus mirabilis edible 
(p. 521; plates 127, 129) 

Butter Boletes Boletus appendiculatus, edible 
(pp. 525-526; plates 133, 134) B. regius 

Satan’s Bolete Boletus satanas poisonous 
(p. 527; plate 137) 

Apple Bolete Boletus frostii edible 
(p. 528; plate 139) 

White King Bolete Boletus barrowsii edible 
(p. 529; plate 141) 

King Bolete Boletus edulis edible 
(p. 530; plates 142-144) 

Queen Bolete Boletus aereus edible 
(p. 531; plate 140) 

Manzanita Bolete Leccinum manzanitae edible 
(p. 539; plate 145) 

Aspen Boletes Leccinum insigne & edible 
(pp. 540-541; plate 147) close relatives 

Old Man Of The Woods Strobilomyces floccopus edible 
(p. 543) 

Beefsteak Fungus Fistulina hepatica edible 
(p. 553; plate 152) 

Hen Of The Woods Grifola frondosa, edible 
(pp. 564-565) G. umbellata 

Sulfur Shelf Laetiporus sulphureus edible with 
(p. 572; plates 154, 155) caution 

Artist's Conk Ganoderma applanatum not edible 


COMMON NAME 


Varnished Conks 

(pp. 577-578; plate 156) 
Turkey Tail 

(p. 594; plate 158) 
Hericiums 

(pp. 613-616; plates 163, 164) 
Hedgehog Mushrooms 

(pp. 618-619; plates 161, 162) 
Pink-Tipped Coral Mushroom 

(p. 656) 


Cauliflower Mushrooms 

(p. 657; plate 172) 
Scaly Chanterelle 

(p. 661; plate 174) 
White Chanterelle 

(p. 662; plate 179) 
Chanterelle 

(p. 662; plates 175, 177, 178) 
Horn Of Plenty 

(pp. 666-668; plate 182) 
Witch’s Butter 

(p. 673; plate 170) 
Giant Puffballs 

(pp. 682-684; plates 184, 186) 
Sierran Puffball 

(p. 684) 
Dead Man’s Foot 

(p. 712; plates 185, 188, 189) 
Stinkhorns 

(pp. 768-770; plates 193, 194) 


Dog Stinkhorns 
(p. 771; plates 195, 196) 


Morel 
(p. 787; plate 203) 


Black Morel 

(p.790; plates 199, 202) 
False Morel 

(p. 801; plate 206) 
Fluted Black Elfin Saddle 

(p. 815) 


Orange Peel Fungus 
(p. 837; plate 208) 


SEVENTY DISTINCTIVE MUSHROOMS 


SCIENTIFIC NAME 


Ganoderma lucidum, 
G. tsugae, G. oregonense 


Trametes versicolor 
Hericium species 
Dentinum repandum, 

D. umbilicatum 
Ramaria botrytis 
Sparassis species 
Gomphus floccosus group 
Cantharellus subalbidus 
Cantharellus cibarius 
Craterellus cornucopioides, 

C. fallax 
Tremella mesenterica 
Calvatia gigantea group, 

C. booniana 
Calvatia sculpta 
Pisolithus tinctorius 
Phallus impudicus & 


close relatives 


Mutinus caninus, 
M. elegans 


Morchella esculenta & 
close relatives 

Morchella elata group 

Gyromitra esculenta 


Helvella lacunosa 


Aleuria aurantia 
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EDIBILITY 


not edible 
not edible 
edible 
edible 
edible 
edible 
doubtful 
edible 
edible 
edible 
edible 
edible 
edible 
not edible 
edible 
edible 
edible 
edible 
edible/ 
poisonous 
edible 


edible 


a2 


KEY TO THE MAJOR GROUPS OF FLESHY FUNGI 


1. Spores produced on mother cells called basidia; fruiting body variously shaped 


(SEEtBD. 2-94 eet res. . Mem seer, Gee timacmenite ee Basidiomycotina, p. 57 

1. Spores produced inside mother cells called asci; fruiting body variously shaped 

(SOcsO—s 3)  ,, Ser ee Ascomycotina, p. 782 
BASIDIOMYCETES 


wT Fruiting body with a cap and stalk, or just 
“re a cap; spores borne on gills (radiating 
blades) on underside of cap; spore print 
obtainable (if spores are being produced) 
Sy orencern ere eee AGARICS (GILLED 


MUSHROOMS), p. 58 


Fruiting body with a cap and stalk, 
usually vase-shaped or trumpetlike at 
maturity, mot gelatinous; fertile under- 
side of cap smooth, wrinkled, or with 
decurrent vems Or 10lds .%...2r.......:... 


close-up of the 
veined underside 
of a chanterelle 


Fruiting body with a cap and stalk, fleshy 
(not tough or woody); underside of cap 
with a spongy, often separable layer of 
tubes or pores; stalk more or less central; 
usually on ground but occasionally on 
WOOE Gc cliecheseie eines BOLETES, p. 488 


longitudinal section 
showing the tube layer 


Fruiting body shelflike, bracketlike, 
crustlike, or with a cap and stalk; usually 
tough or woody but sometimes fleshy, 
usually on wood but sometimes terres- 
trial; spores produced in a layer of tubes 
or pores that usually line underside of cap. 
Stalk when present usually off-center or 
lateral (but sometimes central); tube 
layer not normally peeling away easily 
from cap . POLYPORES & BRACKET 
FUNGI, p. 549 

(but if fruiting body is black and char- 
coal-like with concentrically zoned flesh, 
see Flask Fungi, p. 878) 
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Fruiting body variously shaped (with or 
without a cap), but always gelatinous or 
very rubbery; usually growing on wood 
on, .. JELLY FUNGI, p. 669 


Fruiting body crustlike or bracketlike 
or occasionally with a cap and stalk, 
usually tough, mot gelatinous; fertile 
surface smooth, wrinkled, veined, or 
warted but lacking pores, tubes, or spines; 
usually growing on wood ......... CRUST 
& PARCHMENT FUNGI, p. 604 

(also see Morels, Elfin Saddles, & Cup 
Fungi, p. 783) 


Fruiting body bearing its spores on 
downward-pointing spines or “teeth”; 
spines either lining the underside of a cap 
or suspended like icicles from a cushion 
of tissue or a branched framework; stalk 
present or absent; on ground or wood .. 
sii TEETH FUNGI, p. 611 


spines on underside 
of cap are exaggerated 
in this sliced specimen 


Fruiting body erect, unbranched (club- 
like) or profusely branched from a 
common base or “trunk” (coral-like); 
cap absent; spores borne on the smooth 
to slightly wrinkled surfaces of the 
upright clubs or branches ................::008 
eee CORAL & CLUB FUNGL, p. 630 
(also see Earth Tongues, p. 865) 


Fruiting body reminiscent of an un- 
opened, aborted, or deformed agaric, 
consisting of a spore case or “cap” and 
stalk; stalk long or very short, usually 
percurrent (i.e., extending all the way 
to top of fruiting body); spore mass or 
fertile tissue usually composed of plates, 
branching cavities, or contorted “gills” 
which may or may not be exposed; spore 
longitudinal print not obtainable; found mainly in 

section Geserts Amné AiOUMtAIIS ot, .PG cc ccscnseessess 
aegis ite GASTROID AGARICS, p. 724 
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Fruiting body round to oval or pear- 
shaped, or the outer skin splitting into 
starlike rays; interior (spore mass) firm 
when young but powdery or dusty at 
maturity; spores borne inside a spore 
case or numerous lentil-like capsules; 
stalk absent or present only as a narrowed 
sterile base or rootlike fibers; usually 
growing above the ground .................00 
PUFFBALLS & EARTHSTARS, p. 677 


longitudinal sections 


Fruiting body with a puffball-like spore 
case mounted on a_ well-developed, 
clearly differentiated stalk; spore mass 
(interior of spore case) dusty or powdery 
at maturity; stalk terminating at base of 
spore case (i.e., mot percurrent); often 
found in deserts, sand, or waste places .. 
eee. STALKED PUFFBALLS, p. 715 


v 


longitudinal 
section 


Fruiting body minute (often less than 
1 cm broad), shaped like a miniature 
bird’s nest with one or more small “eggs” 
inside (but top of “nest” often covered by 
a layer of tissue when young) ................ 
ieeeeenrt aes BIRD’S NEST FUNGI, p. 778 


Fruiting body emerging from an “egg” 
whose skin forms a volva (sack) at base 
of mature fruiting body; fruiting body 
with a cap and stalk or just a stalk, or 
with arms, tentacles, or a branched or 
latticed framework; inside or outside 
surfaces of fresh fruiting body coated 
with a foul-smelling, greenish to brown 
to “blackish epore Sune <2..0...0..2.. cbse tee 
Ee See eaten an STINKHORNS, p. 764 


Fruiting body usually underground, 
round to oval or knobby; interior (spore 
mass) firm to spongy or gelatinous but 
not often powdery, usually composed of 
small chambers or cavities or occasionally 
plates; columella (internal stalk) present 
and oneesatiiont or absent .. FALSE TRUFFLES, p. 739 


interiors, exterior 


one with a columella 


MAJOR GROUPS OF FLESHY FUNGI 


interiors, 
one hollow and 
one solid but marbled 


eS) 


ASCOMYCETES 


exterior 


Fruiting body usually underground, 
round to oval or knobby; interior hollow 
or with several large cavities or with 
canals or interior solid and marbled with 
sterile veins; texture of interior firm or 
sometimes powdery but nor gelatinous; 
columella (internal stalk) only rarely 
PRESCNE (pce ee cee TRUFFLES, p. 841 


Fruiting body growing on insects, spiders, 
or truffles or engulfing other mushrooms 
in a pimpled, powdery, or lumpy layer of 
tissue or growing on wood; if on wood 
then dark brown to black (or black 
beneath white spore powder) and tough, 
hard, or charcoal-li er oo. icnsencotcescerseees 
ra eU ee te ateta oaks FLASK FUNGI, p. 878 


Fruiting body disc-shaped (flat) to cup- 
shaped, vaselike, or earlike (with or 
without a stalk) or fruiting body with 
a stalk and clearly differentiated cap; cap 
when present cup-shaped to saddle- 
shaped, irregularly lobed,  brainlike, 
thimblesWe, @nOpitted ...........0chccccwsose perce 
MORELS, ELFIN SADDLES, & CUP 
FUNGI, p. 783 

(also see Earth Tongues, p. 865) 


Fruiting body usually erect, simple, and 
unbranched (clublike), but usually with 
a differentiated (often flattened or 
swollen) fertile “head” or even a smail, 
rounded or wrinkled cap; fruiting body 
usually small, if with a small cap then 
usually tough or gelatinous .................... 
Bh Re EARTH TONGUES, p. 865 
(also see Morels, Elfin Saddles, & Cup 
Fungi, p. 783) 


The shaggy mane, Coprinus comatus (p. 345), is one of many Basidiomycetes. It is a familiar sight 
along roads and parking lots in cool wet weather. 
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Basidiomycetes 


BASIDIOMYCOTINA 


THE Basidiomycetes are a large group (subdivision) of fungi that bear spores on (but not 
inside) specialized cells called basidia. Two major classes of Basidiomycetes produce 
fleshy fruiting bodies or “mushrooms”—the Hymenomycetes and the Gasteromycetes, 
keyed below. Other classes of Basidiomycetes, suchas the rusts and smuts, are not treated 
in this book. 


Key to the Basidiomycetes 


1. Basidia and spores borne externally (on the exposed surfaces of gills, tubes, spines, branches, 
lobes, etc.); spores forcibly discharged at maturity, i.e., a spore print often (but not always) 
obtainable; fruiting body with a cap and stalk, orclublike, or branched, or bracketlike, orcrust- 
like (without a stalk or sometimes without a cap) or lobed or bloblike, etc. ............. 2 

|. Basidia and spores borne internally (inside the fruiting body or inside a spore case or small cap- 
sules); spores not forcibly discharged, thus a spore print unobtainable Gasteromycetes, p. 676 


2. Fruiting body at first egglike with a gelatinous interior, the outer skin then breaking and an 
unbranched (often phallic), branched, or lattice-like fruiting body emerging; spores contained 
in a greenish to brown or black, foul-smelling slime that coats all or part of the fresh fruiting 
body (but slime dispersed by flies or rain); gills and tubes absent ... Gasteromycetes, p. 676 

Oe OCONEE cd Mess segs igs ees gee ee Hymenomycetes, below 


HYMENOMYCETES 


IN this large divison of the Basidiomycetes the spore-bearing cells (basidia) form a layer 
or palisade (hymenium) on an exposed surface or surfaces of the fruiting body, and the 
spores are forcibly discharged at maturity. Terrestrial forms are usually furnished with a 
cap and stalk, but many of the wood-inhabiting types are shelflike, hooflike, bracketlike, 
crustlike, or bloblike. In the more primitive forms the hymenium is smooth to slightly 
wrinkled or warted, while in the more specialized (advanced?) types it takes the form of 
gills, tubes, spines, or upright branches. 

The Hymenomycetes are traditionally divided into two orders: the Agaricales include 
the gilled mushrooms (agarics) and fleshy tube fungi (boletes), while the Aphyllophorales 
are an artificial group embracing the polypores, crust fungi, coral fungi, chanterelles, 
and teeth fungi. A third group, the jelly fungi (Tremellales, Dacrymycetales, and Auri- 
culariales), are treated in this book as Hymenomycetes, although some taxonomists 
consider them to be only distantly related. 


In the absence of a detailed fossil record, there is a great deal of speculation as to 
whether the Hymenomycetes evolved from the Gasteromycetes or vice-versa. It may 
actually be that evolution has flowed both ways. Spore dispersal is enhanced if the spores 
are actively (forcibly) discharged as in the Hymenomycetes, but the enclosed fruiting body 
of the Gasteromycetes is advantageous to spore development because it affords greater 
protection against the environment. Thus, many Hymenomycetes have adapted to 
inhospitable (cold, hot, or arid) environments by fruiting underground and/or never 
exposing their hymenium—thus becoming “gastroid” and losing their ability to discharge 
spores in the process. On the other hand, there may be lines of evolution leading from 
primitive Gasteromycetes to certain Hymenomycetes through the incremental develop- 
ment of a hymenium, stalk, and cap. 


*Since most fungi decay quickly, they are far less apt to be fossilized than plants. 
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Key to the Hymenomycetes 


1. Underside of cap with hundreds of pores (tube mouths) which may be obvious or very minute; 
tube layer visible when fruiting body is cut longitudinally (perpendicularly) ............ 2 
l. Notasabove pores and tubes absent. . 2.02 fe ere ee 3 


2. Fruiting body fleshy, rapidly decaying, usually but not always terrestrial; stalk typically central 
or nearly so; tubes usually—but not always—easily separable from cap (and often from each 
Otler)*veilipresent onabscnt 2... Sew. Boletaceae (a family in the Agaricales), p. 488 

2. Fruiting body usually (but not always!) tough in age and usually (but not always!) growing 
on wood; stalk absent or lateral to off-center, or if central then tube layer not easily separable 


fhonmcapavellansent ..... 2 sa. eeeegn, .. Reine eeame .. .. Aphyllophorales, p. 548 
3. Underside of cap. with radiating bladées(gills) .7...-7............+-+0: Agaricales, below 
3. Gills absent (but spines, warts, folds, veins, or wrinkles may be present) ................ 4 
4. Fruiting body gelatinous (jellylike) or very rubbery; usually (but not always) growing on wood; 
basidia partitioned or forked (under the microscope) ......... Tremellales & Allies, p. 669 
toa“ NigtesabOver -. San. eee en... atid ghee ob. Mee Aphyllophorales, p. 548 


Agarics (Gilled Mushrooms) 


AGARICALES 


THE agarics, or gilled mushrooms, bear their spores on radiating blades or plates called 
gills. They are by far the most familiar, numerous, and complex group of fleshy fungi, and 
are thought to have arisen from several different ancestors. All of the gilled mushrooms 
were originally grouped in a single massive genus, Agaricus, but in the 19th century a 
Swedish naturalist, Elias Fries (the “father” of mushroom taxonomy), divided Agaricus 
into a number of smaller genera based on easily ascertained features such as attachment 
of the gills, texture of the stalk, presence versus absence of a veil, and color of the spores. 

In the ensuing years, agaricologists have tried to achieve a more “natural” classification 
(i.e., one that reflects common ancestry rather than superficial similarities), and inso doing 
have come to rely heavily on microscopic and chemical characters, such as the shape and 
arrangement of the cells in the gill tissue and cap cuticleand the shape, ornamentation, and 
amyloidity of the spores. Over one hundred genera of gilled mushrooms are now recog- 
nized, including most of Fries’ original genera, albeit often in modified form (forexample, 
Agaricus (not to be confused with the term “agaric”), in its modern sense, 1s restricted to 
the cultivated mushroom and its close relatives). The “Friesian” system, however, has 
remained popular among amateurs or “toadstool-testers” because of its simplicity. 

Since modern agaric taxonomy is based on so many seemingly esoteric characters, and 
since most people have neither a microscope, nor the requisite chemical reagents, nor the 
necessary training to correctly use a microscope and reagents if they had them, a com- 
promise between the modern and Friesian systems has been used in this book, to wit: most 
of the modern genera and families have been recognized, but the characters used to dis- 
tinguish them are largely Friesian (macroscopic). The Agaricales have been divided into 
fourteen families, which are keyed out here. The boletes constitute a fifteenth family, but 
are treated separately. In order to use the key it is necessary to know the spore color— 
preferably by taking a spore print. It is also necessary to have some patience—or at least 
to realize that subjectivity (e.g., waxy versus non-waxy gills) and fallibility are the ineluc- 
table byproducts of any key that relies on macroscopic (field) characters, when the critical 
distinctions between the different entities are in fact microscopic. 
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A pictorial chart of gilled mushroom genera has also been provided on pp. 61-62, 


thereby circumventing the family category. It is by no means infallible, but as already 
pointed out, neither is the dichotomous key, nor for that matter, are youand I. 


ke 


touts 


Key to the Agaricales 


Gills deformed or contorted or branched to form large cavities, sometimes never exposed; spores 
not forcibly discharged, hence spore print not obtainable; found mostly in deserts and 


CWE Ne WAG 5 eos (see Podaxales & Allies, p. 724) 
Not as above; spores forcibly discharged, hence a spore print obtainable if spores are being 
preaucea, illsexposed at maturity: common and widespread .......:..:............- 2 
Spore print white to buff, yellow, yellow-orange, or lilac-tinged ...............020-e0ee 3 
Spore print some other color (pinkish, salmon, yellow-brown, brown, rusty-orange, rusty- 
brown, chocolate-brown, purplish, sreenish, black etc). St... 2 Pee... 10 
Universal veil enveloping young specimens and forming a volva at base of stalk when it ruptures 
and/or leaving numerous remnants (warts or flat patches) oncap .... Amanitaceae, p. 262 
Neither volva nor warts present (but cap and stalk may have scales or fibrils) ............ 4 
Gills typically free and veil present; veil usually forming an annulus (ring) on stalk, or if not then 
Stalkitypicallysscaly orslimy below the Vell ......, « «all seems Weert nitene INE. ae isatesees «+ 5 
Not as above; veil absent, or if present then gills normally attached tostalk ............. 6 


Cap slimy or viscid when moist; stalk sometimes viscid also; gills tissue divergent (under the 
HMCROSCOME)sMlOl COMMMOM oe oe os ee eg he Amanitaceae, p. 262 
Cap dry or only slightly viscid when moist; stalk dry; gill tissue not divergent;common ..... 
i ae A We Se ee a oe Lepiotaceae, p. 293 


Gills decurrent and foldlike (at least when young), i.e., gills thick, blunt, shallow, and usually 


forkedhom withiGnOSS=VeINS” . 4... os. us alts cen vue + Pages eae (see Cantharellaceae, p. 658) 
Wotas above: pillsiuisually platelikeor bladelike™.......%.....0 8s. eee eee el es y 
Gills and/ or flesh exuding a latex (milk or juice) when broken; stalk typically more than 3 mm 

mick; spores With amyloid warts or midges ......°7....4.5..... 20.05: Russulaceae, p. 63 
vee [i re | eee. ee ee OR eR 8 


Fruiting body brittle and rather rigid, the stalk snapping open cleanly likea piece of chalk (i.e., 
without fibrous context); cap usually plane to depressed at maturity; stalk typically at least 
3 mm thick; veil absent; usually but not always terrestrial; cap and stalk tissue typically con- 
taining nests of sphaerocysts; spores with amyloid warts or ridges ...... Russulaceae, p. 63 

iG Wile Oe earl i es a A Ne es me me ee eS ) 


Gills soft and clean, with a waxy appearance or texture; cap often brightly colored; stalk more 
or less central; usually terrestrial; basidia long and narrow (at least six times as long as the 
SPOLES); Spoles SInGoOth m,n Hygrophoraceae, p. 103 

Not as above; gills not normally waxy; stalk central to lateral or absent; on ground or wood 
a el er Pee ee aye 2 ss a es Bee * Eee eee ae Tricholomataceae, p. 129 


Spore print pinkish to flesh-colored, salmon, pinkish-cinnamon, or sordid reddish ...... HI 
Spore print some shade of orange, brown (including cinnamon-brown), green, purple, gray, or 

DB I a er 16 
Universal veil present, usually forming a saclike volva at base of stalk .... Pluteaceae, p. 253 
Not agabove: yolvallypically aBSemt 22.02 i = rag os 2 Rs Plc ps ep txerecenyy = « 12 
Gills typically free at maturity; growing on wood (but wood sometimes buried!) or sawdust or 

sometimes in lignin-rich humus; spores notangular ...............44. Pluteaceae, p. 253 
ie Ggeinetlib Vic Dewar eo ee ee ee ne ae TREN, Bes 13 


Odor strong (fishy or like cucumber) and stalk velvety or arising from an underground, often 
hollow “tuber” or found on wood and fruiting body pinkish to yellow-orange with a reticulate 
(veined) cap surface; spores not angular; notcommon .......... Tricholomataceae, p. 129 

INOUES ADON EC CRIMLMNO NWO 20 ncn nectar Soe e PEER, MART... 14 

Spore print pale pinkish, pinkish-buff, or pinkish-cream; gills sometimes purple or purple-tinged 
Whe (nesh, SpOhes 7700 amnOMUAG 9 97.) eer in es + Poaceae «op oe Tricholomataceae, p. 129 

Spore print usually deeper in color (flesh-colored to sordid reddish, salmon, etc.); gills not often 
purple; spores usually aieular in emd dnd/orsdeview .... 2.2... 060 ee canes IS 
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AGARICALES 


Usually growing in clusters; flesh fragile; spores not angular; not common, at leastin the western 


Sales oe .. eee SS 1 A Ot a eee, ee eee Coprinaceae, p. 341 
Not as above; spores typically angular in end and/or side view; very common and widely 
alii (Fi i012 Ueno ne enumerate ety ace nee emer Ea tema usar aera Entolomataceae, p. 238 
Spore Prin efeemsll to GaaviSh-OlNVe. 22 42 ee eh ees es ee gee oe 17 
NOVAS ADONCEm DOME, Bo... ee eo Oy eee. eee 19 
Gilsadmutesondecuinent 8... 6. .i.c ss. Ree eee Gomphidiaceae, p. 48! 
Gillsireerormomly sushtlyAMtaened ss eke ee egy es ls BR 18 
Gills blood-red to reddish to dark brown ............ 00sec ee ee euee Agaricaceae, p. 310 
Gilswhnte tordilltpréemsh or STAYIGN . 2.6. eee ks ge se Lepiotaceae, p. 293 
Spore print purple-brown to purple-gray, purple-black, smoky-gray, black, chocolate-brown, 
Ome a oe en ae 20 
Spore print rusty-orange to rusty-brown, cinnamon-brown, yellow-brown, dull brown, bright 
brown, cigar-brown, etc. (but may appear darker in heavy deposits!) ................. 26 
Gills usually decurrent (but sometimes adnate); spore printsmoky-olive tosmoky-gray to black; 
ASHOCIALed Wit CONMEIS. a)..0 ey en eae 2 sae pen en manny es Gomphidiaceae, p. 481 
Not as above; gills free to adnexed, adnate, or occasionally decurrent ................. 21 
Gills and/or cap auto-digesting (i.e., turning into an inky black mass) at maturity; spore print 
iC i rs SR wpe were a mee nearer ere Coprinaceae, p. 341 
Nig? IEE 0) 5h Ta eR rales cena ee tae i ocean A ee Ee he eR irene cee a2 


Veil present, usually forming an annulus (ring) on stalk; gills free or nearly free at maturity, 
whitish to pinkish when young but becoming chocolate-brown or darker in age; cap notdeeply 


Sihlatc; Spore print ch@c@late-OMOWN ... . 2.6 see. ene. eset es es ensue ee Agaricaceae, p. 310 
WOtas aDOte eee ns Bers ke mee ch eae 23 
Cap brightly colored (yellow, green, orange, red,etc.) ............. Strophariaceae, p. 367 
Gapdull(same shade.at brown,bullesray, white; ete.) .....2m......... en. eee 24 


Gills decurrent; cap margin inrolled when young; spore print reddish-brown or cocoa-brown 
OE OA cE eee notre ee ayes hier ee ee a eee Paxillaceae, p. 476 


IN OULS 20h Ge ee ee ee oe ee ee Des) 
Cap usually viscid when moist (but may dry out!); fruiting body fragile or not fragile; cap cuticle 

typically tilamentous.(undermichOscOpe)ns . . x. q-caweems e - - - mee Strophariaceae, p. 367 
Cap usually not viscid; fruiting body usually quite fragile; cap cuticle typically cellular (see 

WMGteatMems Op: EO) 46s. ko eee ie ass oases sk ewe ee leas Coprinaceae, p. 341 
Growin SrOmeotWemiMPUSH TO GUS a icon: cen cenanenr * spepmesncn’ + <ginenaes dacp “as Tricholomataceae, p. 129 
NOL AC gt I. i eer tes ee cee ee A ae rare a7 
Stalk absent or rudimentary; usually growing shelflike on wood ..............0.0 005: 28 
Stalkaprescnt, on wood orpround ©... 0 axe. Me. eo ee eee See 30 
Fruiting body very tough, leathery, orcorky ........... (see Polyporaceae & Allies, p. 549) 
Not as above, imuitmg body tleshy.). "8. ile. ™ ..ace Se... ed bee 29 
Gills forked or with cross-veins or even with pores near base of cap ..... Paxillaceae, p. 476 
Ji cg SEE Sepa ea ere nae era eres gyre era orer Crean eg Petra Cortinariaceae, p. 396 


Fruiting body small, fragile, often withering quickly; cap usually oval to conical or bell-shaped; 
usually growing in grass, dung, or gardens; cap cuticle typically cellular (see illustrations on 
Sg ee, RIMS POTENT, REET, Ee Ree oy, |. eee Bolbitiaceae, p. 466 

Nigtwilltabovertcanures i. ie. sl -. meee RoeeeNinran. swears Menrtivn meee et eae ol 


Gills typically decurrent, often forked (or even forming pores near stalk) and often peeling easily 
from cap; margin of cap usually inrolled when young; veil absent; spore print yellowish to 
brows talikvile shy a. Oe es i Be ee. Paxillaceae, p. 476 

Not as above; gills occasionally decurrent but usually not; veil present or absent; spore print 
variously colored (rusty-orange, rusty-brown, dull brown, etc.); verycommon ........... 
ee Cortinariaceae, p. 396 
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THIS family differs fundamentally from all other gilled mushrooms in the anatomy of 
the cap and stem tissue: nests or rosettes of large, roundish cells called sphaerocysts are 
interspersed with the usual filamentous hyphae, giving the mushroom a characteristic 
brittle, granular texture. In addition, the spores are conspicuously ornamented with 
strongly amyloid warts, spines, and/or ridges. These unique features suggest that the 
Russulaceae evolved independently from other agarics—perhaps from underground 
ancestors. Some toadstool taxonomists consequently place them in a separate order, 
the Russulales, rather than in the Agaricales. 


There are two large genera in the Russulaceae: Lactarius, which exudes a milk or juice 
(latex) when broken, and Russula, which does not. Though they’re often characterized asa 
“white-spored” family, their spore color ranges from white to yellow, buff, or ochraceous. 

Lactarius and Russula are mycorrhizal and often fruit together in spectacular abun- 
dance. From an edibility standpoint they are good for beginners because few, if any, of the 
mild-tasting species are dangerous. Those species with an acrid or bitter taste are best 
avoided since many are poisonous or indigestible, at least raw. To determine whether or 
not a Species is acrid, chew ona small piece of the cap and gills for a minute, then spit it 
out. If it is acrid, you'll experience a burning sensation on your tongue—in fact, you may 
have to wash out your mouth to get rid of the taste! If you’re not sure whether it’s acrid, 
then it’s probably “mild.” Be careful—some species really pack a wallop! 


RUSSULACEAE 


Key to the Russulaceae 


1. Fresh fruiting body usually exuding a latex (milk or juice) when broken (the latex is best seen 
by cutting the pills near the stalk)" 22. ..8. 2. . Se... o.oo, eee Lactarius, p. 64 
eeu lealex aSeMUamee. . selene reenter: nom Jee. Uk... 1 Re. . uk, Se Russula, p. 83 


*In dry or very wet weather, Lactarius species witha scanty latex may exhibit none at all. The following 
characteristics will help distinguish such specimens from Russula: 


If the fruiting body has greenish stains and colored flesh, it is probably a Lactarius. 

If the cap is brightly colored and has white flesh, it is probably a Russula. 

If the cap margin is striate, it is probably a Russula. 

If the gills, stalk, or flesh are some color besides white or yellow when fresh, it may well be a 
Lactarius. (Some Russulas, however, discolor reddish, gray, brown, or black in age.) 

If the stalk is scrobiculate (pitted with darker spots), itis a Laczarius. 

If the cap margin is bearded, it is a Lactarius. 

If none of the above are applicable, try Russula first, then Lactarius. 


The latex which distinguishes Lactarius from Russula is best seen by cutting the mushroom near the 
juncture of the gills and stalk. In many species, such as L. argillaceifolius var. megacarpus, shown 
here, the latex is milky white, but in some species it is brightly colored and in others practically absent. 
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LACTARIUS (Milk Caps) 


Typically terrestrial, mostly medium-sized woodland mushrooms. CAP usually depressed at 
maturity, usually with an inrolled orincurved margin when young, sometimes concentrically zoned. 
Flesh crisp, brittle, usually exuding a latex when broken; taste mild or acrid. GILLS attached 
(usually adnate to decurrent), variously colored. STALK typically rigid, brittle, snapping open 
cleanly like chalk; central, often scrobiculate. VEIL and VOLVA absent. SPORE PRINT white to 
buff or yellowish. Spores with amyloid warts and/or ridges. Cap tissue nearly always with nests of 
sphaerocysts. 


LACTARIUS species are called milk caps because they exude a milky or juicy fluid 
(latex) when broken (see Color Plate 6 and photo on p. 63). In dry or very wet weather 
they may lack a distinct latex (especially if old), but their crisp or brittle flesh distinguishes 
them from all but the Russulas (see footnote at bottom of p. 63 for a more detailed 
comparison). A few Mycenas possess a latex, but they strike a radically different pose: 
a conical to bell-shaped cap perched on a long, thin, fragile stalk. 

The most important features to note on any Lactarius are the color of the latex, and 
the color changes the latex undergoes or produces on surrounding tissue when exposed 
to the air. The colors should a/ways be noted on fresh material. The latex may react with 
the air rapidly (within 45 seconds) as in L. vinaceorufescens, or slowly (within 5 hours) 
asin L. deliciosus, or not at all, asin L. fragilis. The taste—whether mild oracrid (peppery) 
—1is also significant, as are microscopic features such as the structure of the cap cuticle 
and pattern of ornamentation on the spores. It is also helpful to note whether or not the 
stalk is scrobiculate (pitted with darker spots). 


Lactarius contains a number of delectable collectables. The candy cap (L. fragilis) is the 
tastiest of the local species, besides being one of the most abundant. The green-staining 
milk caps (L. deliciosus, L. indigo, et al) are edible and popular, and in eastern North 
America, L. volemus, L. corrugis, and L. hygrophoroides are very good. Many species, 
on the other hand, are poisonous or indigestible. As a rule, the peppery-tasting ones 
should be avoided as well as those with yellow- or purple-staining latex. In Europe, some of 
the acrid species are eaten after pickling or parboiling, but it hardly seems worth the effort 
or risk to do so. 

Lactarius isa very large and complex genus, with over 200 species described from North 
America. It is especially diverse in eastern—and more specifically southeastern—North 
America. In fact, the milk caps are roughly to eastern hardwood forests what the 
Russulas are to the coniferous forests of the West—so exceedingly diverse and ubiquitous 
as to seem like “mushroom weeds.” In California, however, there are fewer than 50 re- 
corded species of Lactarius, and in our area there are only about a dozen. As a result, 
they are much easier to identify than their bewildering brethren, the Russulas. Like the 
Russulas, they are mycorrhizal, mostly terrestrial woodland fungi, but often appear at the 
edges of woods or on tree-studded lawns. Many are specific to certain hosts—e.g., L. 
torminosus grows with birch. In California the milk caps fruit from late summer through 
the winter and sometimes rival the Russulas in abundance. 

The publication in 1979 of The North American Species of Lactarius by L.R. Heslerand 
Alexander Smith has resulted in a large number of name changes. For instance, the edible 
species widely known as L. sanguifluus is now L. rubrilacteus and our L. trivialis has 
become L. argillaceifolius. Those of you who find it hard enough to master one scientific 
name for a mushroom without being responsible for two or three can salvage some solace 
in the fact that while the names have changed, the mushrooms haven't. In other words, 
so long as you know how to recognize a particular species, it hardly matters what you call 
it—unless you are living with a taxonomist! Twenty-one species of Lactarius are de- 
scribed here and many others are keyed out and/ or mentioned. 
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Key to Lactarius 


Latex colored (red, orange, blue, brown, etc.), but often scanty or even absent; fruiting body 
often (but not always) staining greenish in age or where bruised (slowly, within 5 hours) . 2 


Latex white to buff or clear (but may stain yellow or some other color when exposed!) .... 9 
Latex blue; entire fruiting body blue to bluish-gray (or greenish-stained) ... L. indigo, p. 69 
Fruiting body not blue (may be greenish-stained), or if partly blue then latex not blue .... 3 


Latex carrot-orange to salmon-orange, yellow-orange, or rusty-orange (but may darken to 
Red Ale eRmOO RMS TO:AIT) = . mem wel 5 eee See es een te ee oe ee a a 4 
Not as above; latex red, purplish, brown, etc., or if orange in base of stalk then bluish in cap 5 


Cap whitish when fresh; found in southeastern U.S. .. L. salmoneus (see L. deliciosus, p. 68) 
Notas above; widespread. and. COMMON ccijisisne so... css ees ae oe L. deliciosus & others, p. 68 


Latex dark red to purplish; fruiting body never bluish (but often greenish-stained) ....... 6 
Latex purple-brown to reddish-brown to brown or yellow-brown, or bluish in cap and red 
or orange in stalk; fruiting body sometimes with blue tints (especially young cap) ....... 7 


Associated with western conifers (mainly Douglas-fir and pine) ..............0.00 ee eeee 8 
Associated with eastern conifers (mainly hemlock) L. subpurpureus (see L. rubrilacteus, p. 68) 
Latex when present yellowish to brown or the color of grasshopper juice; found in eastern North 

Aimenea and the Southwest! 22geeereur ees. “ees L. chelidonium (see L. indigo, p. 69) 
INC SS Ce See Ge ey on L. paradoxus & others (see L. indigo, p. 69) 
Cap whitish to pinkish-brown; found in Southwest .. L. barrowsii (see L. rubrilacteus, p. 68) 
Not as above; cap reddish-brown to orangish or tan .............-...- L. rubrilacteus, p. 68 


Latex quickly becoming yellow upon exposure to air (usually within45 seconds) ....... 10 
Not as above (but latex may s/ow/y stain yellow or stain wounded tissue yellow) _........ she) 


Cap pinkish to pinkish-cinnamon to reddish or vinaceous L. vinaceorufescens & others, p. 74 
Cap differently colored (white to yellowish, ochre, orange, etc.) ............. 000 e eens 11 


Cap white to yellowish to dark ochre; margin of cap bearded with woolly hairs (at least when 
young) or if not then associated with northern or mountain conifers .................. 12 
Nowmwitn above teatircss 0. ede Sele Behe eae tee hs en ee eee 13 


Cap pale yellow to dark ochre; stalk usually scrobiculate ........... L. scrobiculatus, p. 73 
Cap whitish when young (but often pale yellowish or yellow-stained in age); stalk not scrobi- 
culate or somewhat so only at maturity ........... L. resimus (see L. scrobiculatus, p. 73) 


Cap orangish; associated with conifers or birch in northern and western North America . 53 
Not as above; either differently colored or associated with hardwoods such as oak ...... 14 


Cap orange to bright yellow-orange ............ L. croceus (see L. vinaceorufescens, p. 74) 
NO@UMS above: 2.20. (ons 23 SONS L. chrysorheus & others (see L. vinaceorufescens, p. 74) 


Cap (and often stalk) with a velvety texture or appearance (use hand lens if unsure); cap gray 
to smoky-brown to dark brown or black, not viscid and not very large ............... 16 
Not as above (if velvety, then differently colored—white, orange, red-brown, etc.) ...... 17 


Gills close to crowded; associated with western conifers ................... L. fallax, p.77 
Nae withvaboveleanires p. auc en.: et. e a L. lignyotus & others (see L. fallax, p. 77) 


Latex drying purplish or stained wounded areas purplish to dull lilac (often slowly); cap not 
whitish, or if whitish then also viscid or slimy when moist ........... 0.000000 e ce eeus 18 
LUO he) in aS, eee 21 


Cap distinctly hairy or fibrillose at or near the margin; cap yellow, ochre, buff, or dull orange 
eM gee ue Ta. Pa ogee acth at eden 2 oe ede a edAy Senter Te eine eee L. representaneus & others, p. 75 
Nomas above marci orcipmiaked =... mae... eee eee 19 


Cap pale yellow; cap and stalk viscid when moist L. aspideoides (see L. representaneus, p. 75) 
eT Wd: Yen ie Av een Rte Ve oe ae a a. 7 20 


Cap and stalk white and slimy, at least when young and moist; common under conifers in the 
Racitic NOrinhWest 2. AR a. ca ce ed ee eae eos L. pallescens (see L. uvidus group, p. 75) 
Not as above; cap usually buff, gray, brown, purplish, etc. ..L. uvidus group & others, p. 75 


Cap dark green to sordid greenish- or olive-brown(at least at center), sometimes honey-colored 
at margin; stalk similarly colored; latex white; taste acrid; cap staining magentain KOH 22 
MiGt witheabeyetcatines ammo er Oe ec ee Bes ici Po oaks z3 
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RUSSULACEAE 


Cap and stalk dark or dull greenish; associated with hardwoods (especially oak) in eastern 
North Aimehigd ts. ge as po iee re ces Sat L. atroviridis (see L. olivaceoumbrinus, p. 70) 
Cap and stalk usually browner; found mainly with conifers L. olivaceoumbrinus & others, p. 70 


Margin of cap distinctly bearded with woolly hairs, at least when young; cap sometimes whitish, 
but usually pale pinkish to pinkish-orange (at least at center); taste very acrid; associated 
WithbifchoOrsometinesaspen =’. ....'. =... 5. 7.2 Bee L. torminosus & others, p. 73 

Not as above; if margin bearded then cap differently colored or habitat different ........ 24 


Gills well-spaced; cap whitish to pale grayish- or pinkish-tan or yellowish; latex and wounded 
areas staining rosy-salmon to rusty-orange (especially gills and stalk base); found under 
hardwoods in eastern North America (especially common in Southeast) L. subplinthogalus 

INGiASabOVe? MF, B.. MM chscke eas >. OO... OO ee ree eee 25 


Cap pinkish-gray to purplish-gray to vinaceous-gray or vinaceous-buff (or brown tinged with 
these colors), not viscid; odor distinctly coconut-like; found mainly with birch (often in 
Pauksor alder wortherm = Se... ...Tee Ms. eee. el. Slee. . a.m. 8k L. glyciosmus 

INU ASIPON GON... obs cee Pees ae te me ee ee odd x ey eet... . s . = eee... 


Gills pinkish to pale pinkish; cap viscid when moist, white or with pinkish to lavender stains, 


taste acrid; associated with aspen, poplar, and willow ............. L. controversus, p. 70 
Notasabove(cap if whitishausually 761 Viscid)) gs vs nnctinepretrnccncrdllvecer « «prgsnreitn” pnetetonntetentomnans psy 
Margin of cap with cottony tissue (at least when young); cap usually whitish when young, but 

may discolor yellowish, tan, etc. inage ..... L. deceptivus & others (see L. piperatus, p. 71) 
Margin of cap naked or bearded with hairs but not asabove ........... 0.0.0 e ee eeeee 28 
Cap predominantly whitish (but may discolor in age), not viscid; taste distinctly acrid (some- 

times extremely so!); found mostly with hardwoods in eastern North America ......... oh) 
Not.ds above Gi Cap sw imitish.nemtAste MOL AGTIG) cue... e es gee ees ye es e+ pomeee we ere « 3 
Latex staining wounded tissue pinkish; especially common in Southeast ..... L. subvernalis 
NOISAWOVE oc se me > tt gM see os be ee te 6 a eee 30 


Cap and stalk minutely velvety; gills close to well-spaced L. subvellereus (see L. piperatus, p.71) 
Cap and stalk not velvety; gills crowded to very crowded ....... L. piperatus & others, p. 71 


Cap whitish to olive-buff (often with darker and paler areas); latex white, scanty, staining 
tissue reddish to pinkish-gray or pale yellow; taste not acrid; favoring pine L. pallidiolivaceus 
INOS OOS Ow a a a es ee. UES Me Bee 32 


Latex white and very copious, staining wounded tissue brown (often slowly); taste mild; cap 
and/or stalk minutely velvety, never viscid; cap white to yellow, orange, red-brown, etc. (never 
grayish or olive); common under hardwoods in eastern North America ............... 33 

Not as above (bulLmay Wavesome ofaboveteatires) ..,..... co <<: - +m stereo 35 


Cap and stalk whitish to buff or slightly yellowish ....... L. luteolus (see L. volemus, p. 78) 
Cap and stalk tawny to orange-brown, reddish-brown, or brown ..............0-0000- 34 


Cap brown to reddish-brown or rusty-brown, often wrinkled; stalk typically 1-3 cm thick; odor 
QUESTO U 2110 525711 ERR ee ee ng nae eer L. corrugis (see L. volemus, p. 78) 
Cap tawny, orange-brown, rusty-brown, or sometimes yellowish, not normally wrinkled; 
stalk typically less than 1.5 cm thick; odor often fishy inage ............ L. volemus, p. 78 


Cap with various shades of yellow, pale buff, ochre, copper, orange, or pinkish-orange, often 
(but not always) concentrically zoned; taste very acrid (peppery or burning) ........... 36 
Not with above features (but may have some of them) .............. 00.00 cee eee eee 40 


Cap with various shades of yellow, ochre, dark ochre, buff, etc. ..................004. 37 
Cap_oranger-pinker, or mone coppery than above .......... ... Semen ee. ! 38 


Cap margin with fibrils which are brown to grayish in age L. payettensis(see L. alnicola, p.71) 
TSVOUC AS MOON es cie M eare wae dos a ne gare aay ere | L. alnicola & others, p. 71 


Margin of cap bearded when young L. subvillosus & L. psammicola (see L. torminosus, p. 73) 
Not as above; mMareinol cap makedieven when young ©2.5.... 20.000)... 25.9). oe Si) 


Associated, with northem.contier.”. 2. ......... 7 L. olympianus (see L. alnicola, p. 71) 
Associated with southern hardwoods (mainly oak) ..... L. yazooensis (see L. alnicola, p. 71) 


Cap cinnamon to butterscotch-brown or buffy-brown; cap and stalk slimy or viscid when moist; 
taste acrid; common in eastern North America (rare or absent in West) .......... L. affinis 
Not withabove features ..4.4<<:eediic +. ee. ee ee 4] 
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41. 


Cap and stalk viscid or slimy when moist; cap dark brown to smoky-brown to charcoal-gray 
(without orangish, reddish, yellowish, or purplish shades), but may fade in age; associated 
Cit Wem mi he ie eee ee eae eee ee. ees ee Ie 42 

Not as above; cap viscid or dry; stalk not viscid and/ or fruiting body differently colored . 43 


Stalk more’orlesstanor paler ........2".... L. kauffmanii(see L. pseudomucidus, p. 77) 
Stalk darker or grayer (colored like cap or slightly paler) .. L. pseudomucidus & others, p. 77 


Taste distinctly to excruciatingly acrid (sometimes latently so); cap pinkish-tan to reddish-tan 


to reddish-brown or brick-red (at least in age) or sometimes orangish ................ 44 
Not as above; cap differently colored and/ or taste mild to only slightly acrid ........... 48 
Found under manzanita; cap small and viscid when moist L. manzanitae (see L. rufus, p. 79) 
NOH py itheabOve TeMUUINES. Kode. seen eG en he cde Be en as cm aoe 45 
Associated with hardwoods in eastern North America ............ 00... e ee ee eee eee 46 
Not as above; usually but not always associated with conifers ..................00006. 47 
Cap 6-20 cm or more broad, pinkish-tan to reddish-tan to brick-red (but whitish when young 

or where covered by humus), not zoned concentrically; gills white to buff ....... L. allardii 
Cap 5-15 cm broad, orange-brown to reddish-brown, often zoned concentrically; mature gills 

reddigh-brown.to dull purple-brown 2G... Mac. Shee a. ee cee 3 L. peckii 
Cap dull or dark reddish to brick-red, vinaceous, or dark brown ....L. rufus & others, p. 79 
Cap orangenor more brightly colorcdm@hanm above ..-liareea cu. sy ede eos G 48 
Odor distinctly fragrant (sweet), at least when dried or cooked (and often whenfresh) ... 49 
Odormuiot fraprantonsweetcvenwhemadnedioncookeds ». ee .un oe... tee. Se- ee a4 
Cap viscid, orange-brown to caramel-colored; odor coconut-like when dried; known only 

froOmrCallOMTG em, ne See, eee L. cocosiolens (see L. subflammeus, p. 79) 
NOC WI MBO VETERIIVES coos! g: eo. a. cote: -eREREG -me SEEMED eee eed Sheer 50 
Latex clear (colorless); cap 4-15 cm broad; associated with northern conifers and especially 

COMMIT MNGO SOY MCR eee. ee ce sued «eee, meme. » meee L. helvus (=L. aquifluus) 
Latex white or watery white; cap 2-10 cm broad; widespread in many habitats .......... Sil 


Stalk solid or stuffed (but sometimes with a central hollow in age), typically 0.5-3 cm thick; cap 
usually reddish but sometimes orangish; known only from California ..... L. rufulus, p. 82 
Stalk often (not always!) hollow or partly hollow, especially in age, and usually slender (0.4-1 
or occasionally |.5 cm thick); cap usually burnt orange but sometimes redder, browner, or 
tawnier; widely distributed (including California) .............. L. fragilis & others, p. 80 


Cap small and olive-brown to dark grayish-brown or dark brown when young (but often tawny 
to cinnamon in age); common under alder in N. Calif. and Pacific Northwest L. occidentalis 


Nerwithabove tcuimitesi iu: Uectemite. wean Sek Sena seeeenen § 53 
Cap orange to reddish, pinkish, reddish-brown, or liver-colored ................0045. 54 
Cap grayish to violet-gray, dingy brown, olive brown, or dark brown ................. 59 
@up weed or dightly viscid when WNGistemm Ie PG rh a. oe ee Re 55 
Gap #07 viscid, Siten with a dull (miatve).appearance — 2. 2) 5 os we eed as os 56 
Cap scarlet to orange, orange-brown, or tawny ............ L. subflammeus & others, p. 79 
Cap pinkish to reddish to reddish-brown or liver-colored .... L. subviscidus & others, p. 80 


Cap and stalk minutely velvety, orange to orange-brown; gills widely spaced, pallid; latex 
very copious; common under eastern hardwoods UL. hygrophoroides (see L. volemus, p. 78) 
NOt Servi FO, NR Te ae eee eee Cee eee ee ee INT ya han Oe ay 


Associated with oak: mainly but nottexclusively southermm .................:.-+-++s: 58 
Not as above; northern . L. alpinus, L. thejogalus, L. oculatus & others (see L. rufulus, p. 82) 


Ome ini alironiide mc ee es ee ees Oe ME. 8 L. rufulus & others, p. 82 
Found in eastern North America ............ L. subserifluus & others (see L. rufulus, p. 82) 


Cap medium-sized to large(4 cm or more broad), at least slightly viscid when moist ..... 60 
Not as above; cap small and violet-gray to gray or ochre-gray, usually with small scales at least 
in age; found in eastern North America, often on or near rotten wood .......... L. griseus 


Latex often discoloring injured tissue slowly; gills often dingy yellowish or yellow-brown in old 
age; found with hardwoods (mainly oak) L. argillaceifolius var. megacarpus & others, p. 76 
Not as above = ...4... L. circellatus & others (see L. argillaceifolius var. megacarpus, p. 76) 
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Lactarius deliciosus (Delicious Milk Cap) Color Plate 2 


CAP 5-16 cm broad, broadly convex or with a depressed center and an inrolled margin 
when young, becoming depressed or shallowly funnel-shaped; surface viscid when moist 
but soon dry, smooth, often zoned; color variable: dull orange to carrot-orange or orange- 
brown, sometimes blotched with or entirely green; fading in age or dry weather to 
brownish, gray, dull greenish-gray, or even yellowish; margin inrolled when young. Flesh 
thick, brittle, orange to yellowish or greenish; taste mild or slightly bitter. LATEX very 
scanty, bright carrot-orange (but in some forms slowly staining dark red when exposed), 
eventually staining wounded or aged tissue greenish (within 5 hours). GILLS typically 
bright to dull orange, but varying to yellowish or orange-buff, greenish where wounded; 
adnate to decurrent, close. STALK 2-7 cm long, 1-2.5 cm thick, equal or narrowed at base, 
soon dry, sometimes scrobiculate; rigid, hollowinage, frequently maggot-riddled, colored 
like cap or paler. SPORE PRINT creamy yellowish-buff; spores 7-11 < 6-8 microns, 
broadly elliptical to nearly round, with amyloid ridges. 


HABITAT: Scattered to gregarious or in troops under conifers (pine, spruce, etc.), 
common and widely distributed. It is abundant in our coastal pine forests in the late fall 
and winter, generally after the major crop of look-alike L. rubrilacteus. 


EDIBILITY: Edible, but not necessarily delicious. Several varieties or forms occur and 
some are apparently better than others. Special treatment is required to overcome the 
grainy texture and latent bitterness. Its abundance and distinctiveness, however, make 
experimentation worthwhile. Some sources recommend slow cooking (e.g., baked ina 
casserole), others insist it should be cooked rapidly in a frying pan with very little butter. 
It is popular in Europe, and the Russians are fanatical about it—especially salted. 


COMMENTS: This variable, cosmopolitan fungus strikes a discordant but colorful 
note with its unlikely combination of pistachio-green and carrot-orange—even more so 
when found in the company of the bright red Russula rosacea, as is so often the case in our 
area. The carrot-colored latex separates it from L. rubrilacteus, and confusion with other 
mushrooms is unlikely. The latex is so scanty as to often be non-existent, but the brittle 
flesh and greenish stains on the cap, stalk, and/ or gills willidentify it. The fruiting bodies 
persist for a long time and are often completely hollowed out by maggots. Several varieties 
of L. deliciosus have been described based on slight differences in color, staining reactions, 
and microscopic characteristics; one variety tends to have an areolate (scaly-cracked) cap 
inage. The Greeks were apparently fond of L. deliciosus, for it is depicted ona fresco from 
Herculaneum (buried in 79 A.D.). Other species: L. thyinos, of northern bogs, has carrot- 
orange latex but stains red, not green; in other respects it is quite similar. L. salmoneus is 
a smallish but distinctive southeastern species with a whitish cap, bright orange gills, 
flesh, and stalk (when fresh) and orange to salmon-orange latex. L. pseudodeliciosus is 
buff or dingy colored with yellow-orange to rusty-orange latex. All of these are edible and 
the latter two stain greenish in age or where wounded. 


Lactarius rubrilacteus —_ (Bleeding Milk Cap) Color Plates 3, 6 


CAP 4-14 cm broad, broadly convex with a depressed center and inrolled margin when 
young, depressed or shallowly funnel-shaped in age; surface viscid when moist, smooth, 
reddish-brown to orange, orange-brown, or tan, or often concentrically zoned with these 
colors; duller and greenish-stained in age. Flesh thick, brittle, brownish to buff, reddish, 
etc.; taste mild or slightly bitter. LATEX scanty, dark red (but occasionally orange-red 
in old specimens), slowly staining wounded areas greenish. GILLS adnate to slightly 
decurrent, close, reddish or dull purplish-red, or tan with a dark reddish sheen; greenish 
where wounded. STALK 2-6 cm long, 1-2.5cmthick, equal or narrowed below, firm, rigid, 
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hollow, colored like cap or paler, sometimes scrobiculate. SPORE PRINT pale yellowish 
or buff; spores 7.5-10 x 6-8 microns, broadly elliptical to nearly round, withamyloid ridges. 


HABITAT: Scattered or in large troops under conifers throughout the West; associated 
in our area with Douglas-fir and abundant in the fall and early winter. Where pines pre- 
dominate it is largely supplanted by L. deliciosus, and where pine and Douglas-fir grow 
together, the two milk caps often mingle. In Europe, L. sanguifluus (which may be the 
same as L. rubrilacteus) is mycorrhizal with pine. 


EDIBILITY: Edible, but not pleasing to everyone because of its granular texture; usually 
better, however, than L. deliciosus (see comments on edibility of that species). 


COMMENTS: The dark red latex is the telltale trait of this handsome fungus, which for 
many years has been known to fungophiles as L. sanguifluus. In dry or very wet weather 
the latex may be absent, but in these conditions the greenish stains are usually quite 
pronounced. In fact, as with L. deliciosus, weathered fruiting bodies may be entirely 
green, and mature specimens often have tiny, aborted green “buttons” at their bases. Be 
sure not to confuse this species with the similarly colored L. vinaceorufescens and 
L. chrysorheus—they often grow with L. rubrilacteus, but have a white latex that quickly 
turns yellow. Other species: L. barrowsii has dark red latex, but its cap is much paler 
(whitish to pinkish-brown) and it occurs mainly with ponderosa pine. Another similar 
edible species, L. subpurpureus of eastern North America, has wine-red latex and a wine- 
red to silvery cap, and favors hemlock. See also L. paradoxus (under L. indigo). 


Lactarius indigo (Indigo Milk Cap) Color Plate 4 


CAP 4-15 cm broad, convex or centrally depressed with an inrolled margin when young, 
usually depressed in age; surface smooth, viscid when moist, then dry; indigo-blue when 
fresh but fading to grayish- or silvery-blue, sometimes with greenish stains; often zoned 
concentrically. Flesh pallid to bluish, brittle, slowly staining greenish; taste mild toslightly 
bitter-acrid. LATEX indigo-blue (bright dark blue), scanty, slowly staining wounded 
tissue greenish. GILLS adnate to slightly decurrent, close, indigo-blue becoming paler in 
age. STALK 2-6 cm long, !-2.5 cm thick, indigo-blue to silvery- or grayish-blue, equal or 
narrowed at base, rigid, hollow in age, soon dry. SPORE PRINT creamy-yellowish; 
spores 7-9 x 5.5-7.5 microns, elliptical to nearly round, with amyloid warts and ridges. 


HABITAT: Scattered to gregarious in summer and fall, mostly in oak and pine woods; 
found throughout southern and eastern North America, but most common along the Gulf 
Coast and in Mexico. I have found itin Arizona under ponderosa pine. If it should turn up 
in southern California it would certainly be a most welcome addition to our fungus flora. 


EDIBILITY: Edible and very good—superior, at least, to the other greenish-staining 
milk caps, such as L. deliciosus. In Mexico it is sometimes sold in farmer’s markets. 


COMMENTS: The overall blue to blue-gray color and bright blue latex make this one of 
the safest and most memorable of all agarics. No other milk cap has blue latex, let alone 
a bluish fruiting body. Other species: L. paradoxus, common under pine in eastern North 
America (especially the South), often has a bluish-tinged cap when young, but has reddish- 
brown to purple-brown latex and gills. Another species, L. chelidonium, has a yellowish 
to dingy yellow-brown to bluish-gray cap and yellowish to brown latex “the color of 
grasshopper juice.” It occurs commonly in the eastern United States and Southwest. L. 
hemicyaneus is a medium-sized to large species which usually has bluish flesh in the cap 
and orange to red-orange flesh in the base of the stalk. It may possibly occur in southern 
California, according to Greg Wright and Paul Harding. All of the above species are 
edible despite their tendency to stain green in age. 
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Lactarius olivaceoumbrinus (Toadskin Milk Cap) 


CAP 3-12 cm broad, convex with an inrolled margin becoming plane or shallowly 
depressed; surface viscid when moist, typically a mixture of dark olive, sordid olive- 
brown, and olive-buff, often spotted or zoned concentrically, but zones fading inage. Flesh 
thick, dingy olive, brittle, taste very acrid. LATEX copious, white, becoming greenish-gray 
(sometimes very slowly). GILLS adnate to decurrent, crowded, pallid becoming spotted or 
colored greenish or olive-gray. STALK 4-8 cm long, 1-3 cm thick; solid, becoming hollow 
in age; viscid when wet, then dry; rigid, colored more or less like cap; usually scrobiculate. 
SPORE PRINT pale buff; spores 7-10 < 6-9 microns, elliptical to nearly round, with 
amyloid warts and ridges. Cap surface staining magenta in KOH or ammonia. 


HABITAT: Solitary or scattered or in small groups on ground under conifers in late 
summer and fall, Pacific Northwest and northern California, occasional. 


EDIBILITY: Unknown. The sordid appearance and acrid taste are major deterrents. 


COMMENTS: This species and its close relatives are among our most distinctive milk 
caps—easily recognized by their overall dingy greenish to murky olive-brown color and 
copious, acrid white latex. I know very few people who would call them beautiful, but 
that’s precisely what they are—beautiful—ina grotesque sort of way that only athoroughly 
jaded fancier of the fleshy fungi can appreciate. (For some reason, they remind me of toads 
—see Color Plate 1.) Other species: L. sordidus is a similar species with a somewhat 
brownercapand smaller spores; it also occurs in the Pacific Northwest as wellas ineastern 
North America. L. atroviridis (COLOR PLATE 1) has a mottled dark greenish cap and 
stalk and grows under hardwoods (especially oak) in eastern North America. Neither is 
edible. The name L. necator(a European species) was previously applied to this group. 


Lactarius controversus (Poplar Milk Cap) 


CAP (5) 7-20 cm broad, broadly convex becoming depressed; surface viscid when moist, 
then dry, white, or whitish with lavender to pinkish stains; margin at first inrolled. Flesh 
thick, firm, brittle, white; taste slowly acrid( burning). LATEX white, unchanging. GILLS 
adnate to slightly decurrent, crowded, narrow, pinkish tocreamy-pink. STALK 2.5-7 cm 
long, 1-3 cm thick, equal or tapered downward, white, sometimes spotted; hollow in age; 
rigid. SPORE PRINT creamy to pale pinkish; spores 6-7.5 x 4.5-5 microns, elliptical, with 
amyloid warts and ridges. 


Lactarius controversus has pinkish gills, white latex, acrid taste, and inrolled cap margin when young. 


LACTARIUS ii 


HABITAT: Scattered to gregarious under aspen, poplar, and willow; widely distributed. 
It can be found in the aspen forests of the Sierra Nevada in the late summer and fall. I 
have seen large fruitings in New Mexico in the late summer. 


EDIBILITY: To be avoided due to the acrid taste. 


COMMENTS: This handsome milk cap is one of several large, whitish species with white, 
unchanging latex and a very peppery taste. The viscid cap when moist and pinkish-tinted 
gills plus the association with aspen, poplar, and willow distinguish it from the other 
large white Lactarii(see L. piperatus), while the presence of a latex places it in Lactarius. 


Lactarius piperatus (Peppery White Milk Cap) 


CAP (4) 6-16cm broad, broadly convex and usually depressed centrally, becoming broadly 
vase-shaped in age; surface more or less smooth, dry, unzoned, white to creamy-white, 
but often developing dingy buff or tanstains in age; unpolished; margin naked. Flesh thick, 
crisp, brittle; odor mild, taste extremely acrid. LATEX white, copious, unchanging or 
drying yellowish(or in one variety staining wounded tissue dingy greenish). GILLS adnate 
to decurrent, narrow and very crowded, white to creamy, often forked. STALK 2-8 cm 
long, 1-3 cm thick, equal or tapered toward base, dry, white, smooth or with a whitish 
bloom, not scrobiculate. SPORE PRINT white; spores 4.5-7 x 5-5.5 microns, elliptical 
to nearly round with inconspicuous amyloid warts and ridges. 


HABITAT: Solitary to widely scattered or gregarious on ground under hardwoods, 
common in the summer in eastern North America. It has also been reported from the west 
coast, but I have not seen it west of Minnesota. 


EDIBILITY: Not recommended. In Russia and Scandinavia it is eaten, along with other 
acrid milk caps, after parboiling or pickling. However, it is rather difficult to digest and 
may even be poisonous if not properly prepared. 


COMMENTS: The dull dry white cap, very crowded narrow gills, extremely peppery taste, 
and copious white “milk” form a distinctive set of characters. It has much the aspect of 
Russula brevipes, but of course that species lacks a latex. There are several similar, 
medium-sized to large whitish, acrid milk caps with white latex, including: L. neuhoffii, 
with larger spores and only moderately crowded gills that are sometimes pale pinkish-buff 
at maturity; L. subvellereus, with minutely velvety cap and stalk, and close to well-spaced 
gills; and L. tomentoso-marginatus and L. deceptivus, witha whitishcap that becomes dull 
tan or brownish in age and has conspicuous cottony tissue on the margin when young. All 
of these are common in eastern North America under hardwoods; the latter also grows 
with conifers. None have the slightly viscid cap and pinkish gills of L. controversus. Other 
species: L. pseudodeceptivus mimics L. deceptivus, but grows with northwestern conifers. 


Lactarius alnicola (Golden Milk Cap) Color Plate 5 


CAP 5-14 (20) cm broad, convex with a central depression and conspicuously inrolled 
margin when young, depressed or broadly funnel-shaped in age; surface viscid when 
moist, usually zoned concentrically with various shades of ochre and pale yellow, but 
sometimes nearly evenly colored; margin naked or slightly hairy but not bearded. Flesh 
thick, brittle, crisp, whitish; taste very acrid. LATEX white, unchanging or very slowly 
yellowing or staining wounded tissue yellowish. GILLS crowded, adnate to decurrent, 
whitish when young becoming buff or ochraceous-toned in age; wounded areas stained 
yellowish to yellow-brown. STALK 2-6 cm long, |.5-3 cm thick, equal or with narrowed 
base, hard, usually hollow in age; pallid or tinged cap color, often (but not always) 
scrobiculate (with darker yellow to ochraceous spots). SPORE PRINT whitish to 
yellowish; spores 7.5-10 x 6-8 microns, elliptical, with amyloid warts and ridges. 


Lactarius alnicola has a golden zoned cap and peppery white latex. This is our oak-loving variety, 
which has a Jatently acrid taste and bald cap margin. See color plate for conifer-loving form. 


HABITAT: Scattered to gregarious under spruce and other conifers (despite the species 
epithet, which implies alder) in the Rocky Mountains and Pacific Northwest in the late 
summer and fall, and also abundant (a slightly different form—see comments) in our live 
oak woodlands in the fall and winter. Still another variant occurs in coastal sand dunes 
with willow and bush lupine. 


EDIBILITY: Not edible. The excruciatingly peppery taste is a formidable deterrent. 


COMMENTS: The overall yellowish-ochre color and zoned, non-bearded cap plus 
the frequently scrobiculate stalk, acrid taste, and white latex typify a very confusing group 
of milk caps which have traditionally passed under the European names of L. insulsus and 
L. zonarius. There is still doubt, however, as to just what those species are. The common 
member of this group in central and southern California differs from typical L. a/nicola in 
its mycorrhizal mate (oak), somewhat smaller size and paler cap (yellowish-buff), 
frequently short, off-center stem, and /atently acrid taste. Its latex usually stains 
surrounding tissue dingy yellow but does not turn yellow itself. Forms are encountered, 
however, in which the latex does yellow slowly, and forms in whichit discolors tissue buff or 
grayish-buff, thus muddling the picture so thoroughly that I beginto yearnfor the baseball 
season. (Ah, the simplicity, security, and symmetry of baseball, where each participant has 
a fixed name, number, and position, and a unique and indisputable set of statistics and 
characteristics.) Other species with a more or less zoned, non-bearded cap and acrid white 
latex include: L. olympianus, a common western conifer-lover, typically with an oranger 
cap and non-scrobiculate stalk; and two oak-loving easterners, L. psammicola f. glaber, 
with a yellowish cap and latex that stains wounded tissue buff to pinkish-cinnamon, and 
L. yazooensis, a southern species with an orangish cap. Similar species that are bearded 
are listed under L. torminosus and L. scrobiculatus. They include L. subvillosus, a com- 
mon local species whose cap is often naked in age, but pinker or oranger than that of L. 
alnicola. Also worth mentioning is L. payettensis, a western conifer-lover with white 
scanty latex that yellows s/ow/y and brownish to grayish fibrils on the cap margin. None of 
the above species should be eaten, at least until they are better known. 
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Lactarius torminosus (Bearded Milk Cap) Color Plate 7 


CAP 4-12 cm broad, convex with a central depression and strongly inrolled margin when 
young, shallowly depressed in age; surface viscid when moist, yellowish-buff to pinkish- 
buff to whitish, the center usually pinkish to pinkish-orange when fresh, or sometimes pale 
pinkish to pinkish-orange throughout; margin bearded with a dense white mat of soft, 
woolly hairs (while inrolled) that may mimic a veil; hairs sparse or even absent inage. Flesh 
thick, firm, brittle, white or tinged pinkish; taste very acrid. LATEX often scanty, white 
and typically unchanging (but staining gills yellowish in var. nordmanensis). GILLS white 
to yellowish-tan or developing a pinkish tinge, crowded, narrow, adnate to slightly 
decurrent. STALK 2-7 cm long, 0.5-1.5 cm thick, rigid, equal or with a narrowed base, 
firm, dry, often hollow in age; colored like cap or paler, sometimes with dingy ochre spots. 
SPORE PRINT creamy-white; spores 7-10 x 6-8 microns, elliptical, with amyloid ridges. 


HABITAT: Scattered to gregarious under or near birch or occasionally aspen; common 
and very widely distributed. In our area this species and L. pubescens (see comments) are 
common after the first fall rains on lawns with planted birch trees (often in the company of 
Paxillus involutus). The mycelium is probably imported on the roots of birch saplings. 


EDIBILITY: Not recommended, as it is indigestible or even poisonous unless thoroughly 
cooked. However, in Russia and Scandinavia it is collected in large quantities and pickled, 
and in Norway it is roasted and added to coffee. 


COMMENTS: The bearded, pinkish-tinged cap, white latex, acrid taste, and growth with 
birch are the trademarks of this attractive Lactarius. Buttons with an inrolled margin are 
reminiscent of Paxillus involutus (another birch-lover), but paler in color. L. pubescens is 
practically identical to L. torminosus but has smaller spores(6-8 microns long) and is more 
apt to have a whitish cap (see photo on p. 41). It is common with birchin parksand gardens 
as well as in forests, and is often mistaken for L. torminosus. One collection I made had 
greenish bands on the gills and stalk just like in Russula brevipes var. acrior. Other similar 
species: L. subvillosus is common in our tanoak-madrone woodlands. Its pinkish-orange 
to orange cap is bearded when young but often naked in age, leading to confusion with L. 
alnicola, which has a yellower cap. L. psammicola has an orangish, zoned, bearded cap 
but grows under eastern hardwoods. For bearded yellow-stainers, see L. scrobiculatus. 


Lactarius scrobiculatus (Scrobiculate Milk Cap) 


CAP 4-15 (20) cm broad, convex to plane with the center usually depressed, in age often 
vase-shaped; surface viscid when moist, smooth or scaly in age, unzoned or faintly zoned, 
pale yellow to yellowish to bright ochre, the center sometimes darker; margin inrolled 
when young and typically bearded with hairs (but hairs absent or inconspicuous in var. 
montanus and var. pubescens). Flesh thick, firm, brittle, whitish but staining yellow when 
exposed; taste variable: strongly acrid to mild. LATEX copious or scanty, white, quickly 
staining yellow when exposed. GILLS adnate to slightly decurrent, whitish to pale or dull 
yellow, close. STALK 3-11 cm long, (1) 2-4 (5) cm thick, equal or narrowed at base, firm, 
dry, hollow in age; white to yellowish, usually scrobiculate (1.e., pitted with large, glazed, 
darker or brighter yellow to honey-colored spots). SPORE PRINT whitish to creamy or 
yellowish; spores 6-10 = 5-7.5 microns, broadly elliptical, with amyloid warts and ridges. 


HABITAT: Solitary, scattered, or in groups under northern and mountain conifers; 
widely distributed. Its various varieties are common in the summer and fall in the Sierra 
Nevada, northern California, and other parts of the West, but absent in our area. 


EDIBILITY: Not recommended; yellow-staining milk caps should be avoided. 


COMMENTS: This robust but variable milk cap can have a mild to strongly peppery 
(acrid) taste and prominently bearded to virtually bald cap margin. However, it can 
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Lactarius vinaceorufescens (see description below) has white latex that quickly stains yellow when 
exposed. It is variable in other respects and intergrades with L. chrysorheus, another yellow-stainer. 


be recognized by its overall pale yellow to dark ochre color, scrobiculate stalk, and white 
latex that quick/y turns yellow or stains exposed tissue yellow. The latter feature distin- 
guishes it from L. alnicola, which stains yellow slowly or not at all. Other species: L. 
resimus is a bearded, yellow-staining species whose stalk is scrobiculate only in age if at 
all. Its cap is white when young but often pale yellowish in age. It favors birch, aspen, 
alder, manzanita, and conifers. Also see L. payettensis (under L. alnicola). 


Lactarius vinaceorufescens (Yellow-Staining Milk Cap) 


CAP 3-7 (9) cm broad, broadly convex with incurved margin, then plane or depressed; 
surface dry to slightly viscid, smooth, cinnamon-buff to pinkish, reddish-cinnamon, or 
dark reddish, often darkening to vinaceous-brown in old age; often faintly zoned or with 
darker watery spots; margin not bearded. Flesh brittle, staining yellow when cut; taste mild 
to somewhat bitter or acrid. LATEX white, quickly turning sulfur-yellow when exposed 
(within 45 seconds). GILLS adnate to slightly decurrent, close, pallid when young, then 
tinged cap color and eventually aging or staining dark reddish. STALK 3-7 cm long, 1-2.5 
cm thick, equal, pallid or colored like cap but usually paler, often stained dark reddish in 
age; smooth, not scrobiculate; base often with hairs. SPORE PRINT white to yellowish; 
spores 6.5-9 x 6-7 microns, broadly elliptical to round, with amyloid warts and ridges. 


HABITAT: Scattered or in groups or troops under both hardwoods and conifers; widely 
distributed. It is often abundant in our area from fall through early spring, particularly 
with manzanita, oak, Douglas-fir, and pine(often mingling with L. fragilis, L. rubrilacteus, 
Russula emetica, and R. cremoricolor). L. chrysorheus (see comments) is also common. 


EDIBILITY: Reportedly poisonous—all yellow-staining milk caps should be avoided. 


COMMENTS: This ubiquitous milk cap superficially resembles L. rubrilacteus, L. rufus, 
L. subviscidus, L. fragilis, and L. rufulus, but is easily distinguished by the prompt 
yellowing of the latex when exposed to the air. The rate at which it yellows depends on the 
moisture content and age of the mushroom, but it normally occurs in 5-30 seconds. L. 
vinaceorufescens has been confused in the past with L. chrysorheus, widespread and also 
common in our area, which has a somewhat paler (pallid to yellowish-cinnamon to pale 
pinkish), often zoned cap and gills and stalk that do not discolor as much in age. Other 
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species with yellow-staining latex include: L. maculatipes and L. croceus, found under 
hardwoods in eastern North America, the first with a whitish to creamy-yellow, often 
spotted cap and slimy stalk when fresh, the latter witha bright saffron to yellow-orange or 
orange, viscid cap; and L. xanthogalactus of California, probably the same as L. chry- 
sorheus or L. vinaceorufescens. For other yellow-staining species, see L. scrobiculatus. 


Lactarius uvidus group _—_—(Purple-Staining Milk Cap) 


CAP 3-10(12) cm broad, broadly convex to plane or shallowly depressed; surface smooth, 
viscid to slimy when moist, pallid becoming grayish, lilac-gray, or pale lavender-brown, 
sometimes obscurely zoned; margin naked. Flesh thick, white, staining lilac slowly when 
wounded; taste mild to slowly bitter or acrid. LATEX white or creamy, staining wounded 
areas lilac or dull purple. GILLS adnate to slightly decurrent, close, white to yellowish; 
wounded areas staining purplish, then eventually dingy tan. STALK 3-8 cm long, 1-2 cm 
thick, more or less equal, smooth, viscid when moist butsoondry, rigid, pallid or sometimes 
tinged cap color, often ochraceous-stained toward base. SPORE PRINT yellowish-white; 
spores 8-12 x 7-8 microns, elliptical, with amyloid warts and ridges. Cap surface staining 
green in KOH (potassium hydroxide). 


HABITAT: Solitary, scattered, or in small groups in woods; widely distributed. In our 
area this species and its close relatives (see comments) are fairly common in mixed woods 
in the late fall and winter, but seldom fruit in quantity. 


EDIBILITY: Said to be poisonous. All purple-staining milk caps should be avoided. 


COMMENTS: The tendency of the latex to stain wounded tissue purple typifies this 
species (see photo on p. 897) and its close relatives. A stouter, conifer-loving version, L. 
uvidus var. montanus, has a darker, somewhat browner, nearly dry cap and resinous taste. 
Other purple-stainers include: L. pallescens, with a slimy or viscid whitish cap and stalk, 
common under conifers in northern California and the Pacific Northwest; L. califor- 
niensis, an acrid-tasting species whose purplish to brownish-gray cap often has yellowish 
tinges or stains; L. cascadensis, a large northwestern species with dull brownish gills inage, 
favoring swampy areas (under alder, etc.); L. maculatus of eastern North America, 
with a distinctly zoned cap and acrid taste; and L. subpalustris, larger, with a grayish to 
dingy brown, often spotted cap that does not stain green in KOH, plus a mild taste. For 
purple-staining species witha yellowish to buff cap, see L. representaneus. 


Lactarius representaneus (Purple-Staining Bearded Milk Cap) 


CAP (4) 6-20 cm broad, broadly convex with a central depression and inrolled margin, 
becoming broadly depressed or vase-shaped in age; surface viscid when moist, sometimes 
zoned concentrically, pale yellow to golden-yellow to orange-buff, often developing rusty 
and sometimes purple stains; smooth at center but coarsely hairy (fibrillose) toward the 
margin, which is bearded with woolly yellowish hairs when young. Flesh thick, brittle, 
white, staining dull lilac or purplish slowly where cut or bruised; taste slowly bitter or acrid. 
LATEX copious, white or creamy, drying or slowly staining wounded tissue dull purple or 
lilac. GILLS adnate to decurrent, close, buff to dull ochre or orange-spotted, with lilac 
or purplish stains where bruised. STALK 4-12 cm long, 1-3 (4.5) cm thick, equal orthicker 
below, hard, whitish or more often colored like cap, usually prominently scrobiculate, 
sometimes lilac-stained; hollow or stuffed. SPORE PRINT whitish to yellowish; spores 
8-12 x 6.5-9 microns, broadly elliptical, with amyloid warts and ridges. 


HABITAT: Solitary to scattered or often gregarious on ground under northern conifers— 
especially spruce and fir; widely distributed but not found in our area. I have seen it under 
Engelmann spruce in Colorado and New Mexico in August, and under Sitka spruce in 
northern California in November. It is said to be abundant in Alaska. 
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EDIBILITY: Not recommended. The taste is not appealing and it may be poisonous. 


COMMENTS: This often large, impressive milk cap is easily identified by its yellowish 
cap with the hairy margin, and purple-staining latex. It resembles L. scrobiculatus and 
L. alnicola in appearance, but those species have unchanging or yellow-staining latex. 
Other purple-staining species (see L. wvidus) are differently colored and do not have a 
bearded cap. Similar species include: L. speciosus, with a dull buff to tan cap and hairy 
margin, common under hardwoods in eastern North America (especially the South); and 
L. aspideoides, with a viscid, pale yellow cap that is not bearded. Neither should be eaten. 


Lactarius argillaceifolius var. megacarpus (Vulgar Milk Cap) 


CAP 7-18 (27) cm broad, broadly convex-depressed with an inrolled margin when young, 
plane to depressed in age; surface viscid, drab grayish, violet-gray, or sometimes brownish 
tinted with violet, often fading in age to dingy tan or grayish-buff; sometimes obscurely 
zoned or with rusty-ochraceous spots. Flesh thick, pallid; taste mild or somewhat acrid. 
LATEX creamy-white, unchanging, but slowly staining wounded areas dingy brownish. 
GILLS pallid becoming dingy yellowish or buff, often darker (dingy yellow-brown) in old 
age, slowly staining brownish or grayish where bruised; adnate toslightly decurrent, close. 
STALK 6-15 cm long, 2-6 cm thick, firm, rigid, slightly viscid or dry; white to buff or tinted 
cap color, at times with ochre or yellow-brown stains. SPORE PRINT whitish to buff; 
spores 7-11 x 6-9 microns, elliptical to nearly round, with amyloid warts and ridges. 


HABITAT: Solitary, scattered, or in small groups in humus under hardwoods (live oak, 
tanoak, madrone), fairly common in our area in the late fall and winter. It is known only 
from the Pacific Coast, but variety argillaceifolius (see comments) is widespread. 


EDIBILITY: Possibly poisonous; to be avoided. 


COMMENTS: The robust dimensions, dingy tan to grayish color, and white latex are the 
distinguishing features of this undistinguished mushroom. It is our largest and least 
attractive Lactarius. The taste is rather variable, but generally the latex isat least somewhat 
acrid while the flesh may be mild. The violet tints that sometimes pervade the cap are 
reminiscent of L. wvidus (with which it sometimes grows), but that species stains purple 
instead of dingy brown. L. argillaceifolius var. argillaceifolius is smaller and browner than 
var. megacarpus, and has a tendency to become dingy brown or yellow-brown overall in 
age. It is a characteristic summer mushroom in the hardwood forests of eastern North 
America. Other species: L. caespitosus is similar, but has a gray to olive-brown cap and 
grows under western conifers; L. vietus is also similar but favors birch and northern coni- 


Lactarius argillaceifolius var. megacarpus can be told by its relatively large size, dingy color, and 
white latex that slowly stains the gills brownish. For a close-up of the latex, see photo on p. 63. 
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Lactarius pseudomucidus, a conifer loving milk cap witha dark cap and stem thatare slimy when wet. 


fers and often has a lilac- or vinaceous-tinged cap; L. cinereus has a gray to olive-gray cap, 
non-staining gills and stalk apex often tinged pale pinkish, and grows with beech; L. cir- 
cellatus favors birch and northern conifers, but has non-staining gills anda brownish-gray 
to bluish-gray or lavender-tinged cap, and zebra-like amyloid stripes on the spores. For 
years L. argillaceifolius has been called L. trivialis, a similar slimy-stalked species whose 
gills discolor scarcely if at all; it occurs in the Pacific Northwest, usually under conifers. 


Lactarius pseudomucidus (Slimy Milk Cap) 


CAP 3-8 (10) cm broad, broadly convex becoming plane or depressed; surface smooth, 
viscid (with a thick layer of slime when moist), evenly colored blackish-brownto dark gray; 
not zoned; margin naked. Flesh grayish, thin, fragile, taste slowly acrid. LATEX white, 
unchanging, but may stain gills tan to brownish, gray, or olive-gray. GILLS adnate to 
decurrent, white or tinged gray, sometimes discolored (brownish, etc.) in age. STALK 
4-10 cm long, 0.5-1 cm thick, fragile, smooth, without spots, evenly colored likecap or paler 
(gray); very slimy when wet, usually thicker below. SPORE PRINT white; spores 7-9 x 6-7 
microns, broadly elliptical, with amyloid ridges. 


HABITAT: Scattered to gregarious under conifers in late summer and fall; known only 
from northern California and the Pacific Northwest, common. 


EDIBILITY: Unknown. Only the most ardent slippery jack lover would fail to be 
deterred by the copious layer of slime coating the cap and stem. 


COMMENTS: The dark grayish-brown cap and stalk under a thick layer of slime (when 
fresh) and the white latex are usually enough to distinguish this glutinous woodland 
mushroom. It is slimmer and slimier than either L. argillaceifolius or L. trivialis, and 
darker besides. It has been called L. mucidus, but that species, which is commoner in 
eastern North America, has a pale cap margin and only slightly viscid stalk. Another 
look-alike, L. glutigriseus, has a slightly viscid stalk that is paler at the apex and base. 
L. kauffmanii, also frequent in the Pacific Northwest and sometimes found with L. 
pseudomucidus, is similar but usually larger and stouter, with a distinctly tan or paler 
(not gray) stalk. Also see the species listed under L. argillaceifolius var. megacarpus. 


Lactarius fallax (Velvety Milk Cap) Color Plate 9 


CAP 2.5-7 (9) cm broad, convex to plane (often withan umbo) when young, often shallow- 
ly depressed in age; surface dry and more or less velvety, often wrinkled toward the center; 
evenly dark brown to nearly black, not zoned; margin often scalloped. Flesh rather thin, 
brittle, whitish, taste mild or slightly acrid. LATEX white, usually copious, slowly stain- 
ing wounded tissue dull reddish. GILLS adnate to slightly decurrent, narrow, crowded, 
white tocreamy-buff(butedges dark brownin one form). STALK 2.5-7 cmlong,0.5-1.5 cm 
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thick, rather slender, more or less equal, colored like cap or somewhat paler; dry and 
unpolished or velvety. SPORE PRINT yellowish; spores 9-12 x 8-11 microns, more or 
less round, with amyloid warts and ridges. 


HABITAT: Scattered or in small groups under conifers (especially fir) or occasionally on 
rotting wood; fairly common in the late summer and fall in the Pacific Northwest and 
northern California. I have yet to find it in our area. 


EDIBILITY: Unknown. 


COMMENTS: This species is one of several milk caps with a brown to nearly black, 
velvety cap. Though not good edibles, theyare notable for their beauty, and therefore likely 
to attract the attention of even the casual collector. L. fallax is the most common member 
of the group in the West, and is easily distinguished from the similarly colored L. pseudo- 
mucidus, by its dry, velvety rather than smooth, slimy cap and stem. There are several 
closely related species found mainly in eastern North America, including: L. lignyotus, 
with broader, more widely-spaced gills; L. gerardii, with very well-spaced (distant) gills; 
L. fuliginellus, a hardwood-lover with close gills; and L. fumosus, with close gills and 
a paler (smoky-brown) cap. None of these are worth eating. 


Lactarius volemus (Weeping Milk Cap; Bradley) 


CAP 5-10 (13) cm broad, convex becoming plane or depressed, or sometimes umbonate; 
surface dry, minutely velvety to nearly smooth, golden-tawny to orange-brown or rusty- 
orange (or pale yellowish in var. flavus). Flesh thick, firm but brittle, whitish; odor often 
becoming fishy in age; taste mild. LATEX white orcreamy, very abundant, slowlystaining 
brown or staining wounded tissue brown. GILLS close, white tocreamy orsometimes pale 
tan, adnate to slightly decurrent. STALK 4-12 cm long, 0.8-1.2 (2) cm thick, equal or 
tapered downward, orange-brown to tawny (colored like cap or slightly paler), dry, 
unpolished, minutely velvety to nearly smooth; not scrobiculate. SPORE PRINT whitish; 
spores 7.5-10 x 7.5-9 microns, round or nearly round, with amyloid ridges (reticulate). 


HABITAT: Widely scattered to gregarious on ground under hardwoods (especially oak) 
or in mixed woods; common in the summer and early fall in eastern North America. 


EDIBILITY: Edible and delicious when properly cooked! Like most milk caps it has a 
slightly granular texture that displeases some people, but the flavor is excellent; slow 
cooking is best. L. corrugis and L. hygrophoroides (see comments below) are equally 
good if not better. All three species are usually free of maggots. 


COMMENTS: This species is one of a trio of tasty milk caps (see below) that rank among 
the best edible mushrooms of eastern North America. To my knowledge theyare not found 
in the West, but are to be looked forin southern Arizona, where several so-called “eastern” 
mushrooms occur (e.g., Strobilomyces floccopus). L. volemus is easily recognized by its 
dry, tawny to orange-brown cap and stalk which are often minutely velvety, its mild taste, 
and extremely copious white milk that slowly stains brown. The latex is so copious that 
the slightest nick of the gills will cause them to “weep,” i.e., exude a stream of milky 
droplets. The fishy odor that often develops after it is picked or as it is cooked is also 
distinctive, but in no way reflects or affects its flavor. Also common under hardwoods in 
eastern North America are three similar species with copious white latex, mild taste, and 
minutely velvety cap and/ or stalk: L. hygrophoroides is a beautiful, similarly colored or 
oranger species with well-spaced gills, a mild odor, and latex that does not stain brown; 
L. corrugis (COLOR PLATE 8) is larger and more robust, with a frequently wrinkled, 
dark brown to reddish-brown to rusty-brown cap, whitish to slightly yellowish or 
cinnamon-tinged gills, brown-staining latex, and a (typically) mild odor; L. luteolus has 
a white to buff or yellowish cap, brown-staining latex, and a frequently fishy odor. All 
of the above species are edible. See p. 79 for a photograph of L. volemus. 


Left: Lactarius volemus, a delectable species with a dry cap and copious white latex. Note howstature 
is more slender than that of the closely related L. corrugis (Color Plate 8). Right: Lactarius sub- 
flammeus has a viscid orange cap and white latex. N ote the rather long, slender stem. 


Lactarius subflammeus (Orange Milk Cap) 


CAP 2-6 (7) cm broad, convex becoming plane or shallowly depressed; surface smooth, 
viscid, scarlet when young soon fading to bright orange and eventually dull orange; not 
zoned concentrically; margin naked. Flesh thin, fragile; odor mild, taste slowly acrid. 
LATEX white, unchanging. GILLS adnate to decurrent, fairly close, whitish or colored 
like cap but paler. STALK 4-9 cm long, 0.5-1.5 cm thick, usually rather long and thicker 
toward the base; hollow, rigid but fragile, colored like cap; not viscid. SPORE PRINT 
whitish; spores 7.5-9 x 6.5-7.5 microns, elliptical, with amyloid ridges and warts. 


HABITAT: Scattered to gregarious under pine, spruce, and other conifers; found in 
western North America in the late summer and fall and especially common in northern 
California and the Pacific Northwest. I have not seen it south of San Francisco. 


EDIBILITY: Unknown; best avoided until better known. 


COMMENTS: The bright orange viscid cap, stalk usually longer than the width of the 
cap, and white unchanging latex typify several similar species that have traditionally 
passed under the name L. aurantiacus. They can be told from the candy cap (L. fragilis) 
by their viscid cap and brighter color, plus their mild odor. L. luculentus is a very similar 
species with a mild to bitterish taste, an orange to tawny cap that is only slightly viscid, 
and gills that may stain brownish; it is also common in northern California and the Pacific 
Northwest. L. cocosiolens, discovered in California by Andrew Methven, has a viscid 
orange-brown to caramel-colored cap, mild taste, and copious white latex, and smells like 
coconut when it dries. L. substriatus is one of several look-alikes with yellow-staining latex. 


Lactarius rufus (Red Hot Milk Cap) 


CAP 4-12 cm broad, broadly convex becoming plane or depressed; surface usually not 
viscid; smooth, dark brick-red to bay-red or reddish-brown, not zoned; margin naked. 
Flesh dingy reddish, rather fragile; odor mild, taste strongly—but often latently—acrid. 
LATEX white, unchanging. GILLS crowded, adnate to slightly decurrent, whitish when 
young, flushed reddish in old age. STALK 4-11 cm long, 1-1.5 cm thick, equal, rigid but 
rather fragile, stuffed or hollow, dry, more or less colored like cap. SPORE PRINT pale 
yellowish; spores 7.5-11 < 5-7.5 microns, elliptical, with amyloid warts and ridges. 


HABITAT: Scattered to gregarious or in troops under conifers; widely distributed. It is 
common in northern California and the Pacific Northwest from late summer throughearly 
winter, but I have not seen it south of San Francisco. It is also abundant in northern 
sphagnum bogs. Like L. deliciosus, its favorite mycorrhizal mates are pine and spruce. 
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EDIBILITY: Not recommended. Like several other peppery milk caps, it is harvested 
and canned commercially in Scandinavia. However, North American variants have not 
been thoroughly tested and it may be poisonous raw. 


COMMENTS: This species occurs in droves under northern conifers. It can be told from 
other reddish milk caps by its red-hot taste, unchanging white latex, and fondness for 
conifers. Fresh young specimens are among the most acrid of all mushrooms. When you 
taste one, take only a small bite, and remember: the burning sensation can be delayed! 
Other species: L. manzanitae has a small (2-5 cm), viscid, orangish to coppery-red or 
brick-red cap, strongly acrid taste, and unchanging latex; it occurs under manzanita in 
California. L. hysginus var. americanus has a brown to dark vinaceous-brown, viscid 
cap and viscid stalk; it grows under conifers. For similar species with a milder taste, see 
L. subviscidus, L. subflammeus, and L. rufulus. 


Lactarius subviscidus 


CAP 1-4(5)cm broad, shallowly depressed becoming broadly or more deeply depressed in 
age; surface smooth, viscid to thinly slimy when wet, dark reddish or reddish-brown 
to brick-red or paler(pinkish) in age, not normally zoned; margin sometimes faintly striate. 
Flesh thin, tinged cap color, fragile; odor mild, taste mild to slightly acrid. LATEX white, 
rather scanty, unchanging. GILLS close, adnate to decurrent, pinkish-buff to pinkish- 
cinnamon, or darker inage. STALK 2-5 cm long, 4-8 mm thick, more or less equal, usually 
hollow; smooth, not viscid, colored like cap or gills. SPORE PRINT white to yellowish; 
spores 8-10 x 7-8 microns, broadly elliptical, with amyloid ridges. 


HABITAT: Scattered to gregarious on ground or rotten wood under conifers (spruce, 
pine, etc.) in the Pacific Northwest and California. It is fairly common in our area in the 
fall and early winter under pine, Douglas-fir, and manzanita. 


EDIBILITY: Unknown. 


COMMENTS: This small species looks like a candy cap (L. fragilis or L. rufulus), but the 
thinly viscid cap (often with debris stuck to it), mild odor, and white (rather than watery 
white) latex distinguish it. The latex does not stain yellow as in L. vinaceorufescens, but 
may slowly stain white paper yellow (overnight). The cap is not orange as in L. subflam- 
meus and not as acrid (peppery) as L. manzanitae (see L. rufus). Similar species include: 
L. riparius, common under conifers, alder, and willow in seepage areas in the Sierra 
Nevada, with a brownish-red to brick-red cap that is slightly viscid when moist, mild 
taste, and copious unchanging white or watery-white latex; L. atrobadius, with a viscid 
liver-colored to blackish-red cap and non-yellowing latex; and L. hepaticus, with a viscid 
or dry cap and yellowing latex. For similar species with dry caps, see L. rufulus. 


Lactarius fragilis (Candy Cap) Color Plate 10 


CAP 2-7 cm broad, broadly convex or plane or sometimes with an umbo, becoming 
slightly to broadly depressed in age; surface dry (never viscid!), often uneven or somewhat 
wrinkled; usually colored burnt orange to cinnamon but sometimes reddish-brown; 
sometimes darker toward center but not zoned concentrically; margin often wavy or 
frilled. Flesh thin, fragile, tinged capcolor; taste mild or slightly bitter; odor faintly fragrant 
or pungent becoming strongly aromatic (like maple syrup) upon drying. LATEX white or 
watery-white, unchanging, often scanty or absent. GILLS adnate becoming decurrent, 
close, pale pinkish-cinnamon or tinged cap color (or sometimes more yellowish), 
darkening to more or less capcolor inage, or dusted whitish with spores. STALK (2)4-9 cm 
long, 0.4-1 (1.5) cm thick, usually rather slender; fragile, more or less equal, colored like 


Lactarius fragilis. These mature specimens are rather regular in shape, but it is not uncommon for 
the caps to have frilled edges. Color ranges from burnt orange(seecolor plate) to cinnamontoreddish- 
brown and the stalk is usually hollow in age. Fragrant odor is also distinctive. 


cap; often hollow in age, with hairs at base. SPORE PRINT white to pale yellowish; 
spores 6-9 microns, more or less round, with amyloid warts and ridges (reticulate). Cap 
and stalk tissue containing numerous nests of sphaerocysts. 


HABITAT: Widely scattered to densely gregarious or in small clumps on ground in 
woods (often along trails and in other damp places, sometimes on wood). It is apparently 
confined to the Pacific Coast and Southeast, but the very similar L. camphoratus (see 
comments) occurs elsewhere. In our area it is normally abundant from the late fall through 
early spring, especially under oak but also with other trees (pine, Douglas-fir, etc.). 


EDIBILITY: Edible and one of the very best of our late season mushrooms. Fresh speci- 
mens can be sauteed and used like any other mushroom; when chopped up and slowly 
dried, however, their flavor becomes sweet and they are great in pancakes, cookies, on 
cinnamon toast with sesame seeds, or even in ice cream! Fortunately, they are plentiful 
enough to merit collecting in spite of their small size, but be sure of your identification! 
A few poor souls, alas, are allergic to them. 


COMMENTS: The most remarkable feature of candy caps is the sweet, persistent fra- 
grance they develop when cooked or dried. If just a few candy caps are sauteed, their odor 
will permeate the entire house and linger for days. Stranger still, when eaten in quantity 
they imbue one’s perspiration and bodily exudates with the unmistakable aroma of maple 
syrup—thereby provoking some puzzled stares! Their odor has also been likened to that 
of butterscotch, fenugreek, burnt sugar, and sweet clover. Fresh specimens may have 
only a slight odor, in which case the mild taste, watery-white unchanging latex, and overall 
burnt orange or “ferruginous” color separate them from most other mushrooms (but see 
below). In dry weather the latex is often absent, leadingtoconfusion with Laccaria laccata, 
Clitocybe inversa, Rhodocybe nuciolens, Collybia and Cortinarius species, and various 
other similarly colored mushrooms. Fortunately, the odor is usually quite pronounced 
under those conditions. Be sure the latex does not stain yellow— L. vinaceorufescens often 
mingles with it and can be practically the same color. 

The typical variety of L. fragilis occurs in the Southeast and is slightly tawnier. The 
western version, L. fragilis var. rubidus, may actually be a distinct species. For years it has 
passed as L. camphoratus. That species, however, is found in northern coniferous and 
hardwood forests and has a slightly redder, frequently nippled (umbonate) cap and non- 
reticulate spores. Still another candy cap, L. rufulus, occurs in California under oak, 
but tends to be larger, is often redder, usually has a thicker and firmer stem, and contains 
few if any sphaerocysts in its tissue (see description of L. rufulus). For similar species with 
a mild odor, see L. subviscidus and comments under L. rufulus. 
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Lactarius rufulus. This west coast native resembles L. fragilis, but differs microscopically and usually 
has a solid, thicker stem (as shown here) and larger cap. Color is variable but usually reddish. 


Lactarius rufulus (Rufous Candy Cap) 


CAP 3-10 cm broad, broadly convex to plane or slightly umbonate, becoming wavy or 
depressed; surface often uneven or somewhat wrinkled, not viscid, color variable: usually 
dark red to reddish-brown or brick-colored, but sometimes oranger; evenly colored or 
with darker areas; margin incurved at first. Flesh firm, whitish to buff or tinged cap color, 
brittle; taste mild to faintly acrid, odor fragrant to mild or faintly pungent. LATEX white 
or watery white, unchanging, often scanty or even absent. GILLS adnate to decurrent, 
fairly close, pallid to cinnamon-buff, pinkish-buff, or tinged cap color(or yellower), often 
darker red or reddish-brown in age, at least on the margins. STALK 4-12 cm long, (0.5) 
0.8-3 cm thick, equal or slightly tapered, colored more or less like cap, firm, usually solid 
or stuffed but sometimes partially hollow in age. SPORE PRINT creamy to yellowish; 
spores 7-9 microns, round or nearly round, withamyloid warts and ridges(at least partially 
reticulate). Nests of sphaerocysts scanty to completely absent in cap and stalk tissue. 


HABITAT: Scattered to densely gregarious or tufted under oak, late fall through spring; 
known only from California. In my experience it is not as commonas L. fragilis in regions 
of high rainfall (e.g., coastal central and northern California), but more common than 
L. fragilis in drier areas (e.g., inland and southern California). 


EDIBILITY: Edible and good, but not quite as fragrant or tasty as L. fragilis. 


COMMENTS: This oak-loving candy cap tends to be redder and more robust than L. 
fragilis, and often has a solid stem. The critical difference is microscope, however: the 
absence or near absence of swollen cells(sphaerocysts) in the cap and stem tissue is highly 
unusual for a Lactarius! L. rufulus can also be confused with L. rufus, but that species has 
an acrid taste and favors conifers, while L. vinaceorufescens has yellowing latex. 

There isa whole slew of very similar, reddish-brown to dull rusty-orange milk caps with 
a mild to somewhat bitter taste and Jittle or no odor. These are difficult to differentiate 
without a microscope, and far too numerous to ennumerate. Asa group they have passed 
under the name L. subdulcis, but of course are not the “true” L. subdulcis of Europe(if they 
were, we would probably be calling them something else!). These species include: L. sub- 
serifluus, with clear latex and orange-brown cap, the oak-loving eastern counterpart of 
L. rufulus (it also lacks sphaerocysts in the cap tissue); L. thiersii, also lacking sphaero- 
cysts but much smaller (cap |-3 cm), known only from California; L. oculatus, with a red- 
brown to pinkish, often nippled, dry toslightly viscid cap, found ineastern Sphagnum bogs 
and under conifers; L. alpinus var. mitis, one of several species common under alder and 
northern conifers or in seepage areas; L. hepaticus (see comments under L. subviscidus); 
and L. thejogalus, with somewhat yellowing latex, occurring in swarms under birch. 
L. herpeticus should also be mentioned. For similar viscid-capped species, see L. subvisci- 
dus. None of these species should be eaten until better known. 
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RUSSULA (The Russulas) 


Medium-sized to large, mostly terrestrial woodland mushrooms. CAP plane or depressed at 
maturity, viscid or dry, skin often peeling easily, margin often striate. Flesh_brittle, usually white; 
taste mild or acrid. Latex absent. GILLS attached or free, brittle, usually white to yellow, at least 
when young (but may discolor in age). STALK central, rigid, brittle, breaking open cleanly like 
chalk. VEILand VOLVA absent. SPORE PRINT white to yellow, yellow-orange, or ochraceous. 
Spores with amyloid warts and/ or ridges. Cap tissue (and usually other tissue) containing nests or 
rosettes of sphaerocysts. 


RUSSULA is distinct by virtue of its brittle (dry or granular) flesh, rigid fruiting body, 
white to yellow-orange spore print, and warty amyloid spores. “Brittle,” of course, is a 
subjective term, but the crisper Russula species will snap audibly when broken, and in 
both the crisp and fragile types the stalk is fleshy and snaps open cleanly like a piece of 
chalk—1.e., there is no fibrous tissue present as in most fleshy-stemmed mushrooms. 
Lactarius species also snap open like chalk, but usually exude a latex when broken, while 
Leucopaxillus is somewhat brittle but has a tough, fibrous stem that does not break like 
chalk and often has white mycelium at the base. In addition to their brittle texture, the 
Russulas have a characteristic appearance that, though difficult to describe, makes them 
one of the easiest groups to recognize. The cap is plane to depressed at maturity and often 
broader than the length of the stem—with exceptions, of course. 

Though Russula as such isa very clearcut group, mastering theiridentificationisalmost 
to be despaired of, for Russulas come in a bewildering panoply of reds, purples, pinks, 
yellows, oranges, browns, greens, and whites that is at once their most attractive and 
deceptive feature. The color pigments are unusually sensitive toenvironmentaland genetic 
caprice, so that no two mushrooms look quite alike. Identification is made even more 
difficult by the fact that many species produce only a few fruiting bodies per mycelium— 
making it hard to gauge accurately the degree of color variation. The result is that many 
species are still poorly known or unclassified, while synonyms and homonyms abound. 
Russula-researchers have resorted to examining the spore ornamentation of different 
species with an electron microscope in an effort to establish fixed criteria for each species 
and dispel some of the confusion. 


Russula xerampelina is one of the few Russulas worth gathering for the table. Note the shape, whichis 
fairly typical of the genus Russula, and note how the stalk fractures like a piece of chalk. 
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The task of getting to know the Russulas is expedited by assigning them to groups. For 
instance, the section Compactae includes several large, hard-stemmed species with 
gills that usually alternate long and short (R. albonigra and R. densifolia are good 
examples). Another group, centered around R. fragrantissima and R. sororia, has a 
yellow-brown to brown, conspicuously striate cap and a strongly fragrant to unpleasant 
odor. A third group, mainly northern in distribution, has flesh which turns grayish when 
exposed (e.g, R. claroflava). The remaining Russulas can then be divided into four large, 
artificial groups based on spore color and taste: to wit, spores white and taste mild(e.g., R. 
cyanoxantha), spores white and taste acrid (e.g., R. emetica), spores yellow and taste acrid 
(e.g., R. rosacea), and spores yellow and taste mild (e.g., R. xerampelina). 

Russulas are mycorrhizal witha broad range of hardwoods and conifers, and arealmost 
always terrestrial. They grow not only in woods, but at the edges of pastures, in brushy 
areas, and on lawns near trees. They are among the most omnipresent mushrooms of our 
western coniferous forests, but are often concealed by leaves and needles and evident only 
as low mounds (“mushrumps’”) in the humus. 

In eastern North America the Russulas, like the milk caps (Lactarius), are often 
prominent during muggy weather when other mushrooms are relatively scarce, while in 
the Pacific Northwest and Rocky Mountains their season more closely coincides with that 
of other fungi. In our area Russulas run rampant throughout the mushroom season, 
subject, of course, to the whim of the weather. A metagrobolizing melange of species (R. 
albonigra, R. xerampelina, R. cyanoxantha, et al) usually erupts after the first fall rains, 
followed by another burst (spearheaded by R. emetica) in the winter. 


Russulas are among the most maligned of all mushrooms. Even veteran mushroom 
hunters treat them mercilessly—throwing them over their shoulder or crushing them 
underfoot with disparaging remarks like “Oh, it’sa JAR” (“Just Another Russula”). Their 
omnipresence, anonymity, and poor culinary reputation are partly responsible, I am sure. 
Also, their brittle flesh is irresistible to those who like to smash things. Furthermore, they 
havea habit of forming “mushrumps” in the humus which resemble those made by Boletus 
edulis. Frustrated boletivores can be uncompromisingly brutal (see p. 546), and their 
habitual hunting grounds are inevitably strewn with the broken bodies of Russulas. 
However, mushrooms were not created for the exclusive enjoyment of Homo sapiens, and 
it is wrong tojudge themaccordingly. Try to resist the sharp temptation to mash, maim, and 
mutilate them. Those who follow in your footsteps will appreciate your sensitivity and 
self-restraint. 


Most of the mild-tasting R ussulas are edible, but this should not be taken asa signal to 
sample them indiscriminately. Always identify what you intend to eat! Those which red- 
den or blacken and/ or have a peppery (acrid) taste should be avoided—at least some cause 
vomiting and diarrhea or worse. Thorough cooking may render them edible, but it hardly 
seems worth the effort or risk. Russulas are not widely revered as esculents, and it is 
true that their dry, granular flesh does not blend well with some dishes. However, R. 
xerampelina and R. cyanoxantha (to name just two of the local species) are marvelous 
delicacies in their own right, and R. virescensand R. crustosa of eastern North America are 
also excellent. 

About 200 species of Russu/a are reported from North America, but the vast majority of 
them are “JAR’s”’—1.e., depressingly difficult to demystify. Only some of the more 
distinctive types are described here. Y ou will doubtlessly encounter many, many more— 
some of them unclassified. If your “JAR” does not key out convincingly, you can send 
it to a specialist, or better yet, the nearest compost pile. 
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Key to Russula 


Fruiting body medium-sized to very large, hard (especially the stalk); cap white to brown, black, 
or grayish (never brightly colored); gills typically adnate to decurrent and usually alternating 


long and short; cap cuticle (skin) nor peeling easily, margin not Sie U2; Same re a ne Pe 2 
Not witha@hbovecombinatiometcharactenisiies ... ORR 6. B. Bia. cee henge ties eres 10 
Fruiting body basically white (but often with brown to yellowish stains); flesh and stalk surface 

nopsiaimime when bnusell OF CUt 6.40). 4... RU ea Se es 3 
Flesh and stalk surface changing color when bruised (within 10 minutes) and/ or fruiting body 

ICE CLIC SO Pa ae Seer a ee Ones tare perenne a Nee Re Mar a renee we Saw Soe eer a 4 


Cap 5-10 cm broad; taste very acrid; gills and stalk never blue-green .................004- 
et I ne en oe ee ee eed ee ee ee a R. cascadensis (see R. brevipes, p. 87) 
Cap 7-20 cm or more broad; taste mild to slightly acrid, or if distinctly acrid then gills and/ or 
stalk apex usually tinged blue-green or green ................. R. brevipes & others, p. 87 
Fruiting body turning dark gray to black directly when bruised (within5-10 minutes), withoutan 
intermediate reddish phase; fruiting body blackening inage ...R. albonigra & others, p. 89 


Not as above; if staining black, then with a preliminary reddish phase .................. 5 
Flesh and stalk surface distinctly staining reddish to orange when scratched or bruised (within 
5 minutes), then eventually darkening to dark gray, dark brownish-gray, or black ....... 6 
Not as above (but may stain reddish without blackening afterward or may stain smoky-brown 
VICE 1! AMM eee al Ne ore ce eae ER aE 1 es ee SR ARO Re gre a as wer een ane ee ee OT eh ty or 8 
Cillssthickwnaywidely spaced . 2...) eins vu ek cua R. nigricans (see R. densifolia, p. = 
UN Gi ES, 0 Ox Seen Pe renege Ge one aren, eee ee AGS erent eee er ear a gE Ea 
Capariscid when moist; taste usually acrid wf Jig.w ayers. nee we. eos es R. densifolia, p. 90 
Cap not viscid; taste typically mild ............... R. dissimulans (see R. densifolia, p. 90) 


Gills usually with sordid reddish stains, often entirely reddish in old age; fruiting body not 
blackening; associated with oak in California and southern U.S. R. subnigricans group, p.90 
IN CLES SL Ok aR ag meee pelle ee Pecan era ee ROY 2 bee canines rar RUN npc ew crea OL ver 2 


Flesh typically staining faintly reddish when cut (within 20 minutes), and then eventually pale 
smoky-brown (or at times without reddish phase) R. adusta(see R. subnigricans group, p. 90) 
HISIBaUimewemedl eres) eas iene geese, yee Aa PA Macca Ae eh panes ae Cel ae cce AOen eon nce NN Ran ee 10 


Fruiting body very firm and stalk hard; cap whitish becoming ochre, rusty-brown, or reddish- 
brown, margin not striate; all parts bruising or discoloring ochraceous to cinnamon-brown; 
odor often unpleasant in age, never sweet; spore print white; common in eastern North 
EMEC MOMg sn 0s re eee ee ee R. compacta (see R. subnigricans group, p. 90) 

I SICOTC ELE TKO" 0A oT oO ae nO ete tO ear ne ee are er a er Ae 1] 


Odor heavy and sweet (like maraschino cherries or benzaldehyde), but in age often becoming 
fetid; cap medium-sized to large (5-15 cm broad), yellow-brown to straw-color, dull ochre, or 
PEON COMME 666 ee pee eee one eee bea cawee ee eset R. fragrantissima group, p. 92 

Nemes SURI wks tea tency esa ea eis eae Pe ge ee ean or ge ee Ste a ee 1 

Cap 5-12 cm broad, typically dark red witha nearly blackishcenter; taste usually acrid but some- 


times mild; spore print whitish; common under hardwoods in eastern North America ..... 
Bee ene Lee eee ere Ot or ee cence R. atropurpurea (=R. krombholzii) 


Migiteas MDOVE. 6.544282 e225 4 EER oe mien ies me eae Demat 13 
Flesh and stalk surface staining gray to ashy or black (sometimes slowly and sometimes with 

amenmlenmcaiaite eGmish MNase) gs 2.6.65 ea he ees ce gle ok Sb ne eh bo eee en eee. 14 
ISRSNRAMOOE Ms e yk Me We ene ora ee en ew atta ee ot Lae ea a te ee 17 
(CEL OF We IU Ca? US ae 0 fame a a PO a ea {5 
Cap orange to red, coppery, purple-red, etc. (sometimes mixed with yellow) ........... 16 
CURSO Cm SR 26% cc. ag re R. claroflava, p. 92 
Giasteachid o 50s ss ee Se. ee, R. ochroleuca (see R. claroflava, p. 92) 


Cap red to orange or coppery-brown,; flesh bruising gray directly . R. decolorans group, p.91 
Cap purplish, greenish, brownish, etc. (often a mixture of colors); flesh usually turning reddish 
DefOre Bayi Ga sncwanaes A sow R. occidentalis & others (see R. decolorans group, p. 91) 
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RUSSULACEAE 


Cap bright yellow to golden-yellow; mature gills yellowish R. lutea (see R. claroflava, p. 92) 


Mii.) oO = ———— ee ee Gao ceo enn gag been 18 
Cap white or whitish tonyellowish=whitesompalesyellow 4. ......-4.0..2..5: +08... ie 
Cap some other color (including yellow-brown) when fresh, but may fade to whitish inage 23 
Cap cuticle (skin) thick and rubbery ......... R. crassotunicata (see R. cremoricolor, p.97) 
INOUE ASAUOVE St trnssss. camo emacs cams elenee mere eee So ren ee eee eres 20 
Spore prntandeillsavinte omwhitigheewm J. see agg oee ee ee) Ae re ae 21 
Spore printand mature gills yellowish ye ee ee ee 22 
Cap pale yellow to yellowish-white, viscid when moist, the margin usually striate in age; taste 

acti: Usually. scattered to eréeparious” I R. cremoricolor & others, p. 97 
Cap dull white or tinged buff or pink at center, often dirty, viscid or dry; taste mild or acrid; 

usually Occurmne tmsiiiall TUM bens. foe. - 0... ees. ee cee esse R. albidula group, p. 96 


Stalk typically staining yellow and then brown when scratched; odor fishyinage .......... 
out: One anole ie ea oo ea 6 R. sp. (unidentified) (see R. xerampelina, p. 102) 


Motasaboye- ngs Me... . Sam aici ae oan oem R. maculata group, p. 100 
Paste Of tleshtaia/ or gills distinctly acnid' (taste thembot)..... ee «oe ee es 24 
Pastel Gor neanlyeso mame Pk eel eee era eR, UPN tare, net a2 
Stalk white (but sometimes with stains or discolorations, especially at base) ............ es 
Stalk tedtoritushed pink [omrgse = eer enna amen, 2. Meenas Se nee ee 3 


Cap yellow-brown to dull straw-color, hazel-brown, grayish-brown, or even darker at center; 
margin striate and with small bumps, at least in age; odor usually rather unpleasant; very 


COMMUNION (a wc cs A . e. ... . e R. sororia group, p. 93 
NGiASaboOve .San se eet ae: 2... aaa ae 26 
Speke PMMMANCMikew tc en WhO Mw ee. en ers 2] 


Spore print yellow to,.ochre, pills yellowish al least image wee... 2 ee cece 
ie eae Various JARs (see R. alutacea group, p. 102 & R. maculata group, p. 100) 


Stalk and flesh often slowly staining orange or pink when bruised (sometimes with an inter- 
mediate yellowish phase); cap typically multicolored (usually yellowish at center and splotched 


with yellow, orange, or redttoward Marg) ©.e.=...%... Pe mo. os. ee. R. bicolor 
NGEAS AD OVI DOS Wen © Sy © |, a Ps coe eee re 28 
Cap red suffused with gray or brown; associated with western conifers and especially common 
Dee eS EX OC eM OU LAa NE SUH RUIN NRRL a ET, SARI EN OA OIA Ea, R. montana 
NGias avovelloumeapimay Bebmphiined) Wc), veal M taeda eee aD) 


Cap bright red when fresh, but often fading to pink, orange, or sometimes even white ...... 
en i ee ee oe ee ee le. a R. emetica group, p.97 
Notvasavoevecap variously eolored bitnet bright rediee™ . "As. 30 


Many gills forked at quite a distance from the stalk; stalk firm, 1-3 cm thick, cap 5-15 cm broad 
(66 geal a errr ee ..: R. variata(see R. cyanoxantha, p. 94) 
Gills not forked, or forked only near stalk; stalk usually lessthan | .5 cm thick, often quite fragile; 
cap up to 7 chmb.ead™, See a eee R. fragilis & others, p. 98 


Stalk red to pink; cap dark red to bright red (but often fading inage) ..... R. rosacea, p. 99 
Cap pink, olive-gray, etc., or a mixture of these colors; stalk usually tinged rose or grayish-rose 
a ee 2. we, Se eee eee R. gracilis group & others, p. 99 


Cap surface dry and soon areolate (cracked into scales or plaques), greenish to blue-gray or with 


buff, yellowish, or even brownish tones; common under hardwoods ineastern U.S. .... 33 
INOMASIANOVCEEM. Bom Me... occ eis cee vee dewna ds vases | ee. ee 34 
Cap usually sreemish or precnish-prayame 00. 2. We R. virescens, p.95 


Cap buff to yellowish or brownish, with green tones sometimes present also ............... 
rr rite ee ae ieee en rma R. crustosa & others (see R. virescens, p. 95) 


Cap predominantly greenish or grayish-green (sometimes mixed with other colors); stalk 
white or whitish (or sometimes brownish-stained, but never pink); odor not fishy in age; spore 
print white to creamy (pale yellow), not ochre or dark yellow ........... 00.0 e eee euee 

Not with above combination of characteristics; cap may have greenish tones, but typically the 
precnish tenes not predoitmatiig mee eee ee ee 38 


RUSSULA 87 


35. Spore print white; fruiting body often robust (stalk 1.5-3 cm thick or more); stalk not staining 
salmonin ferrous sulfate .....2.¢.4..7.¢+0s oeae -* oe. 8... R. cyanoxantha, p.94 
35. Spore print pale cream; stalk typically 0.7-2 (2.5) cm thick, staining salmon in ferrous sulfate 36 


36. Cap bluish-green to greenish, witha matt (dull) appearance ...... eee ee ee 
Se en en Oe Mr Me so bo ae R. parazurea (see R. aeruginea, p. 95) 
36. Cap greenish to grayish, often with yellowish, rusty, or brownish areas, and viscid when 


HOS soca. i Ms geo Aime SS 5 on > eae ee ae eae ne oe 
37. Cap usually greenish; found with aspen, birch, oak,and conifers ....... R. aeruginea, p. 95 
37. Cap often with other colors; found with oak and beech ... R. grisea (see R. aeruginea, p. 95) 
38. Cap small to medium-sized (2-7 cm broad); surface dry, reddish to purple, but overlaid with 

ating whitish powdenorvelvetybloom © Uy. “me ene ce. fe: 8 ek es R. mariae, p. 96 
bo. Notmsabeve cap lacking WHITISHIDIGOTT ...... ee ei ee Mb ig cd ees 39 
Po pore pmintcancrolisnwhite Gr whitish se... mg. +. Me I 6 eo ee ee ws ve 40 
oo, spore print yellow torochre: pills yellowish inmige ....... 0. Weenie Mees: te mele ee 42 


40. Cap typically with purplish, pinkish-lilac, bluish, and/or yellow tones; fruiting body some- 
times large; gills often slightly greasy to the touch; stalk nor staining salmon in ferrous sulfate 
ee ine oo BR bok va pale ee dad ee Bcesoese ee R. cyanoxantha, p. 94 

40. Cap usually browner, grayer, redder, or more flesh-colored than above; fruiting body usually 


medium-sized: stalk staining salmon in ferrous sulfate ..J.a.0......me. ee. s. 4] 
41. Predominant color of cap typically flesh-color or reddish; cuticle (skin) often wrinkled; found 
Mainly IMicastern NOM AIMICNCd wees, . ... 2... ..6 tee R. vesca(see R. cyanoxantha, p. 94) 
41. Predominant color of cap typically some shade of brown, olive-brown, gray, or gray-brown; 
Wile SDLCACRN a epics yee aarenn te erent, ew. We. Rens R. brunneola (see R. cyanoxantha, p.94) 


42. Stalk typically staining yellow when scratched, then slowly becoming brownish; stalk usually 
rose-colored or at least with a blush of pink, but white in some forms; fruiting body medium- 


sized to very large; odor shrimpy or fishy in old age .............. R. xerampelina, p. 102 
Se MOMINIOUARIDOVE be i eta EI OEE 8 Se ea Lae sr ear eee eee 43 
43. Cap red to pink, orange, or whitish, or a mixture of these colors; associated with hard woods, 
Sepecially oak; Stalk White wo. ce sea i Maes R. maculata group, p. 100 
SOM DOL AS NOON G irene mmctun mim Nie lm niiar | aiphacc teracinecnl onal Brae Gran all Cae aa uee neh Oe end 44 


44. Cap 2-6 cm broad, markedly fragile, variously colored but usually with at least some purple 
ee Ce en ee eee OS Le mee ee ree ere Se R. placita group & others, p. 100 
Heels Otis above: lareerand) or mot.murkedly trapile 2.51... 61.0445 s ee eee te eee ens 45 


45. Cap large, firm, sometimes massive (up to 35 cm broad!); stalk often tinged pinkish ........ 
ecg RR ic RE ae ve en TES eR og <a R. olivacea (see R. alutacea group, p. 102) 


45. Notas above; medium-sized to fairly large, but not massive; stalk usually white ........ 46 
46. Spores and mature gills creamy; found with hardwoods .. R. grisea (see R. aeruginea, p. 95) 
46. Spores and mature gills yellow to ochre; found with hardwoods or conifers ............ 47 


47. Cap medium-sized (3-12 cm broad), burgundy to livid red, purple, or rusty-red, or with a 
brownish center, or with reddish-buff tones; fruiting body quite firm R. integra group, p. 101 
47. Notas above; medium-sized to fairly large (cap 5-20 cm broad) and often fragile in old age 
Se eT ee ee een ee eee er R. alutacea group & assorted JARs, p. 102 


Russula brevipes (Short-Stemmed Russula) 


CAP 7-30 cm broad, broadly convex with a depressed center and inrolled margin, be- 
coming broadly vase-shaped in age; surface dry, unpolished, minutely woolly or felty, 
white or whitish but often dirty and/or with yellowish to brown stains and discolorations; 
margin not striate. Flesh thick, crisp, brittle, white, not staining; taste mild orslowly acrid. 
GILLS thin, close or crowded, adnate to decurrent, usually alternating long and short, 
white or creamy (but tinged blue-green in one variety), often brownish-stained in age. 
STALK 2-7 (10) cm long, 2-5 cm thick, hard and rigid, often quite short and stout, equal or 
tapering downward, smooth, dry, dull white or brownish-stained, sometimes with blue- 
green tinge at apex. SPORE PRINT white to pale buff; spores 8-11 =< 6.5-9 microns, 
elliptical, with amyloid warts and ridges. 


“Better kicked than picked,” Russula brevipes is one of the most common and mundane of all the 
Russulas. Note the centrally depressed or vaselike white cap. The stem can be slightly longer—or 
considerably shorter—than shown here and the cap is often incrusted with dirt. 


HABITAT: Solitary or more often scattered or in groups or troops on ground in woods 
of all kinds; widely distributed and often abundant. It hugs the ground closely and may be 
visible only as a low mound or “mushrump” in the humus. In our area the major crop is 
typically in November or December, but it can be found most any time. 


EDIBILITY: Edible, but better kicked than picked. In my experience it is insipid and 
granular, but some people are apparently fond of it. One authority recommends stewing 
it slowly in soups; another says to “throw it in with the sauerkraut.” The flavor and texture 
are substantially improved when it is parasitized by Hypomyces lactifluorum (see p. 884). 


COMMENTS: “So large, so mediocre” and “Better kicked than picked” typify the 
comments this tedious, vulgar, mundane mushroom received when overwhelmingly voted 
the “Most Boring Mushroom” of the 8th Annual Santa Cruz Fungus Fair. (Second place 
went to “the one behind the desk answering questions.”) Actually, it is a rather attractive 
mushroom when first encountered, the pristine cleanness (clean pristineness?) of the gills 
contrasting prettily with the dirty hunks of humus hoisted aloft by the concave cap. How- 
ever, as the above comments attest, one quickly tires of finding it—not only because of its 
ubiquitousness (it is by far the most common of the Jarger Russulas), but also due to its 
annoying habit of forming deceptively promising “mushrumps” in the humus (thwarted 
boletivores are not known for their ability to perceive beauty). 

R. brevipes is easily recognized by its dull white color, centrally depressed cap with an 
inrolled margin when young, hard stem, and crisp flesh that does not blacken or redden 
when bruised. It has the general aspect of a large Lactarius (e.g., L. piperatus), but lacks a 
latex, though the gills when young may be beaded with water droplets. Var. acrior is the 
form with an acrid taste and blue-green tints in the gills and stalk apex. Other species: R. 
romagnesiana is a rare but very similar eastern species with smaller spores; R. cascadensis 
also has smaller spores, but has an intensely acrid taste and smaller cap (4-12 cm broad) 
and occurs under conifers in the Pacific Northwest. R. delica is also close to R. brevipes, 
but is said to have thick, well-spaced gills. It was originally described from Europe and is 
apparently rare in North America. 
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Russula albonigra is a hard, robust species that is decidedly schizophrenic: white in youth, black inage 
(note the young whitish cap at the bottom). It also blackens when bruised. 


Russula albonigra (Blackening Russula; Integrated Russula) 


CAP 7-20 (25) cm broad, broadly convex or centrally depressed becoming broadly 
depressed in age; surface dry to slightly viscid, sometimes polished; smooth, at first white, 
soon becoming grayish or blackish-brown and finally entirely black; margin not striate. 
Flesh thick, crisp, brittle, white, bruising gray and then black; taste mild or slightly acrid. 
GILLS adnate to slightly decurrent, close to rather well-spaced, thick, brittle, usually 
alternating long and short; creamy-white staining gray or black, often entirely black inold 
age. STALK 3-13 cm long, 2-5 cm thick, very hard, stout, solid, rigid, smooth, equal or 
tapered downward, white becoming grayish or brownish-gray in age or where wounded, 
then black. SPORE PRINT white; spores 7-10 =< 5.5-7.5 microns, broadly elliptical to 
nearly round, with amyloid warts and ridges. 


HABITAT: Scattered or in groups or troops under both hardwoods and conifers; wide- 
ly distributed. It is sporadically common in our oak-madrone woodlands but appears to 
be more abundant than it actually is because the fruiting bodies do not decay readily. 
In the Pacific Northwest it favors conifers. 


EDIBILITY: Better punted than hunted. Although said to be edibleif thoroughly cooked, 
it is hardly tempting and a closely related Oriental species is poisonous. 


COMMENTS: This sometimes massive Russula is easily identified by its hard cap and 
stem and the blackening of all parts in age or when handled. It is decidedly schizophrenic 
in appearance—young specimens are reminiscent of R. brevipes and Hygrophorus 
sordidus in their whiteness, while elderly individuals are completely jet-black (hence the 
epithet albonigra, meaning “white-black”). Most dramatic, however, are those specimens 
in transition, i.e., witha black cap, black stem, and white gills (the gills generally take longer 
to blacken than the cap and stem). R. sordidais a passe synonym. R. atrataisavery similar 
west coast species that also blackens, but has a much thicker cap cuticle. Several allied 
species stain reddish before turning black (see R. densifolia), and R. adusta(see comments 
under the R. subnigricans group) darkens less dramatically. 
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90 RUSSULACEAE 


Russula densifolia (Reddening Russula) 


CAP 5-15 cm broad, broadly convex to plane or depressed; surface viscid when moist, soon 
dry and often polished; smooth, whitish to pale buff becoming grayish or brownish or 
eventually blackish in old age; margin not striate. Flesh thick, crisp, white, slowly bruising 
reddish or orange-red, then eventually grayish-brown to black; taste usually acrid. GILLS 
adnate to slightly decurrent, close, brittle, whitish, developing sordid reddish to smoky 
stains in age, usually alternating long and short. STALK 4-10 cm long, 1-3 cm thick, hard, 
rigid, smooth, equal; whitish when fresh but staining like the flesh (reddish or orangish, 
then smoky-brown to black). SPORE PRINT white; spores 7-10 x 6-8 microns, broadly 
elliptical with amyloid warts and ridges. 


HABITAT: Solitary, scattered, or in groups in woods; widely distributed. It is fairly 
common locally, along with R. dissimulans (see comments), but is not nearly as numerous 
as R. albonigra, R. brevipes, or R. subnigricans. The major crop isin the fall or early winter. 


EDIBILITY: Better dribbled than nibbled. The sharp taste is said to disappear in cooking, 
but the end product is insipid at best and indigestible or even poisonous at worst. 


COMMENTS: The slow staining of wounded tissue to reddish and then grayish-brown, 
sooty-gray, or black is the calling card of this coarse Russu/a and its close relatives (see 
below). The staining is a tactful compromise between R. a/bonigra, which blackens 
directly, and the R. subnigricans group, which stains reddish but not black. The full 
staining sequence may take half an hour and is best seen by scratching the stalk. Other 
coarse, closely related Russulas with the same staining reactions include: R. dissimulans, 
common and widely distributed, with a dry (not viscid) cap, mild taste, and slightly larger 
spores; and R. nigricans, fairly common (at least on the west coast), with very thick, well- 
spaced gills and smaller spores. Both of these species are “better beaten than eaten.” 


Russula subnigricans group (Rank Russula) 


CAP (5) 9-20 (30) cm broad, broadly convex to plane or depressed; surface slightly viscid 
when moist, smooth, whitish when young, soon becoming pale smoky-brown or dingy 
reddish-brown or dull ochraceous-stained, or often a sordid mixture of these shades; 
margin at first inrolled, not striate. Flesh thick, crisp, white, typically bruising s/owly 
reddish (in 5-20 minutes), then usually browner or grayer within an hour, but sometimes 
Staining grayish-brown directly (especially in stalk), or not at all; odor strong and 
unpleasant, at least in age or upon drying; taste mild toslightly bitter. GILLS thick, brittle, 
adnate to slightly decurrent, usually alternating longand short; pallid, soonstained dark or 
sordid reddish; close to fairly well-spaced. STALK (3) 7-13 cmlong, (1.5) 3-7 cmthick, very 
hard, rigid, solid; equal or with tapered base, smooth, white, staining sordid reddishand/ or 
smoky-brown in age or when handled. SPORE PRINT white; spores 6-10 microns, nearly 
round with low amyloid warts and ridges. 


HABITAT: Solitary, scattered, or in groups under live oak; common in our area fromlate 
summer through early winter and also reported from Mississippi. In our area it is a good 
chanterelle-indicator (see comments). 


EDIBILITY: Better trampled than sampled. The rank odor is hardly enticing and the 
Japanese version is extremely poisonous according to mycologist Tsuguo Hongo.* 


COMMENTS: This vulgar giant of the genus is very close both macro- and micro- 
scopically to R. subnigricans, a species originally described from Japan. (Our version, 
upon which the above description is based, seems to differ only in its slightly larger size, 
closer gills, and rank odor at maturity.) The principal fieldmarks are its hard stem, brittle 


* Hongo, coincidentally, is the Spanish word for “mushroom.” 


Russula subnigricans group. This large rank Russula develops dingy reddish stains on the gills, 
but never blackens. It seems to grow only with oak—usually in the company of chanterelles. 


texture, large size, coarse appearance, and reddening of the gills in age or where wounded. 
The staining reactions elsewhere on the fruiting body are rather variable, but at no point 
does it blacken as in R. albonigra, R. densifolia, R. dissimulans, or R. nigricans. The cap 
color is rather amorphous— generally an unbecoming blend of murky gray, smoky-brown, 
and sordid reddish or ochraceous—but in one collection | made the fruiting body had 
bluish-green tinges asin R. brevipes var. acrior. Another interesting featureis its affinity for 
chanterelles, one or more of which will often grow right out of the base of its stem—orif not, 
then in the immediate vicinty! Other species: R. adustais a somewhat similar, widespread 
species which has rather erratic staining reactions (the flesh normally bruises smoky- 
brown or grayish-black, but may show a slight reddish intermediate phase); its gills, 
however, do not redden in age. R. compacta of northern and eastern North America is 
also somewhat similar, but stains ochre or brown and has a pallid to rusty- or reddish- 
brown to ochre-brown cap. Both of these are “better stomped than chomped.” 


Russula decolorans group _—_— (Graying Russula) 


CAP 5-15 cm broad, nearly round becoming convex to plane or slightly depressed; sur- 
face smooth, viscid when moist, color variable: dull red to orange, red mixed with yellow, 
coppery-brown, or at times with cinnamon or tawny tones; margin striate in old age. Flesh 
thick, firm, white, becoming gray, ashy, or black when bruised or exposed (sometimes 
slowly); odor and taste mild. GILLS typically adnate to adnexed, fairly close, creamy 
becoming pale ochre or yellowish, sometimes grayish-stained in old age. STALK 4-12 cm 
long, 1-3 cm thick, equal or often thicker below, very firm when young (but often softer in 
age), white, staining and aging grayish. SPORE PRINT yellowish to pale ochre; spores 
9-14 x 7-10 (12) microns, elliptical, with isolated amyloid warts. 


HABITAT: Solitary to widely scattered or gregarious on ground in mixed woods and 
under conifers, associated principally with pine; widely distributed. 


EDIBILITY: Better smashed than stashed—it is said to be edible, but there are several 
look-alikes of unknown edibility. 
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a2 RUSSULACEAE 


COMMENTS: The graying flesh, reddish to orange cap, and mild taste are the fallible 
fieldmarks of this firm, rather robust Russula, which is actually a close-knit “complex” of 
species. One striking form found in our coastal pine forests is very firm and hasasomewhat 
shiny cap indry weather. Other species: R. paludosa has a reddish cap and flesh that grays 
somewhat, but the taste is usually slightly bitter or acrid. R. obscura has a darker (purple- 
red to brownish) cap, mild taste, and flesh that stains pinkish or reddish before blackening. 
Both of the above species are quite firm and robust, have ochre spores, and grow with 
conifers. Another distinctive species, R. occidentalis, has a grayish to olive-brown to buff, 
brownish, or vinaceous cap (usually a mixture of these colors) and mild taste. Its stalk 
and flesh are white but usually stain reddish and then gray (or gray directly) when bruised. 
It is fairly common under mountain conifers in the Pacific Northwest. 


Russula claroflava (Yellow Russula) 


CAP (3) 4-12 cm broad, nearly round becoming convex to plane or slightly depressed; 
surface slightly viscid, soon dry, yellowto golden-yellow, smooth; margin slightly striatein 
age. Flesh white, slowly staining grayish when rubbed; odor and taste mild. GILLS adnate 
to adnexed or free, close, creamy becoming pale ochre; sometimes grayish-stained in age. 
STALK 3-8 cm long, 1-2 cm thick, more or less equal, white to pale yellow, dry, smooth, 
aging or slowly bruising grayish. SPORE PRINT yellow-ochre; spores 8.5-10 < 7.5-8 
microns, broadly elliptical with amyloid warts and ridges. 


HABITAT: Scattered or in small groups in woods; mainly northern or montane in distri- 
bution and partial to birch, aspen, and various conifers. I have found it in New Mexico 
under aspen, but not in California. It fruits mainly in the summer and fall. 


EDIBILITY: Edible. 


COMMENTS: The pretty yellow cap and tendency to stain or age ashy-gray rescue this 
species from “JAR” status. R. flava is a synonym. R. ochroleuca is a similar species with 
a yellow-ochre cap, acrid taste, and flesh that grays quickly. Another yellow-capped spe- 
cies, R. lutea, is rather fragile, has a mild taste, ochre gills, and does not stain gray. All of 
these are fairly common in northern North America under conifers, birch, and aspen. 


Russula fragrantissima group Color Plate 11 
(Fragrant Russula; Fetid Russula) 


CAP 5-15 (20) cm broad, nearly round becoming convex, then plane or somewhat 
depressed; surface viscid or slimy when moist, smooth, yellowish to yellow-brown to bright 
ochre, straw-colored, orange-brown, or brown, often darker (or reddish-spotted) at the 
center; margin usually radially furrowed with small bumps(tuberculate-striate), at leastin 
old age. Flesh thick, white or tinted cap color; odor heavy and penetrating—at first sweet 
(like maraschino cherries, almond extract, or benzaldehyde), but in age with a nauseating 
(fetid) component; taste nauseating; taste of gills acrid. GILLS creamy-white becoming 
yellowish or pale ochre, brownish-spotted in age, often beaded with water droplets when 
fresh; adnate to adnexed or free, fairly close. STALK 3-20 cm long, 1-4 cm thick, equal or 
somewhat tapered below, whitish to buff becoming yellowish or brownish-stained in age, 
especially near base; smooth or longitudinally lined, dry. SPORE PRINT pale orange- 
yellow; spores 6-9 x 6-8 microns, broadly elliptical to nearly round with amyloid warts and 
at least partially reticulate. 


HABITAT: Solitary or scattered to gregarious on ground under both hardwoods and 
conifers, widely distributed. In our area it fruits mainly in the fall under oak, tanoak, and 
madrone; it can be found every year but is not nearly as numerousas the R. sororia group. 
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EDIBILITY: Unequivocally inedible and possibly poisonous—in other words, it is better 
punched than munched. The disgusting taste and strong odor should discourage most 
people from sampling it. 


COMMENTS: Anyone under the mistaken impression that all mushrooms smell alike 
should geta whiff of this robust, odoriferous Russula. The penetrating odoris reminiscent 
of maraschino cherries, but with a fetid component that becomes more and more pro- 
nounced as the mushroom matures. The cap is often merely flat at maturity, rather than 
depressed as in most of the larger Russulas, and the stalk is oftenlonginrelationtothecap. 
The yellow-brown to ochre cap, fairly large size, and water droplets on the gills (when 
moist) are also distinctive. Other species in the “complex” include:: R. laurocerasi 
(possibly the one in the color plate), a slightly yellower, cleaner, slimmer, larger-spored 
version of R. fragrantissima whose odoris strongly fragrant through maturity, albeit witha 
subtle fetid component; it is also widely distributed and the two appear tointergrade. Both 
have passed under the name R. foetens, a European species witha nauseating odor evenin 
youth and non-reticulate spores. Its North American counterpart, R. subfoetens (=R. 
Jfoetentula?) is smaller, has a bright rusty-orange to rusty-yellow to brownish cap, and 
does not smell as strong. Finally, there is R. ventricosipes, which grows in sand under 
northern conifers and has a large, conspicuously swollen (ventricose) stalk. 


Russula sororia group (Comb Russula) 


CAP 4-12 cm broad, convex becoming plane or centrally depressed; surface viscid when 
moist, smooth, dark grayish-brown to hazel-brown when young (rarely whitish), usually 
paler (yellow-brown to straw-colored or pale grayish-brown) toward margin or in age; 
margin usually furrowed with low bumps (tuberculate-striate) in age. Flesh brittle, firm, 
white, not bruising; odor unpleasant (rancid or “spermatic’); taste mild or slightly acrid; 
taste of gills slowly but distinctly acrid. GILLS white or creamy, but often brownish- or 
rusty-stained in age; close, adnate to adnexed or free. STALK 3-8 cm long, 1-2.5 cm thick, 
equal or tapered downward, whitish, but often rusty-stained near base; often with large 
cavities (usually 3) within. SPORE PRINT creamy to pale yellow; spores 6-9 x 5-7 
microns, broadly elliptical with amyloid warts. 


HABITAT: Scattered to densely gregarious in woods or at their edges, on lawns under 
trees, etc; common and widely distributed. In our area it is often abundant in the fall and 
winter, especially under pine, oak, and Douglas-fir. 


Russula sororia is abundant under both hardwoods and conifers. The yellow-brown to grayish- 
brown cap has a Striate margin in age. 
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EDIBILITY: Better stomped than chomped—it might be poisonous and doesn’t taste 
good anyway. 


COMMENTS: The brown to grayish-brown to dingy straw-colored cap, tuberculate- 
striate margin in age, peppery-tasting gills, unpleasant odor, and moderate size typify a 
group of Russulas that are at times exceedingly abundant. They differ from the R. fragran- 
tissima group in theirsmallersize, grayer color, and different odor. They have passed under 
the names R. pectinata, a European species with a yellower cap, and R. pectinatoides, 
a North American species that is also yellower than R. sororia, and has a less acrid taste 
and darker (yellower) spores. Other species: R. amoenolens is the same as R. sororia 
(as defined here); R. cerolens is practically the same but has partially reticulate spores; 
R. granulata and R. pulverulenta have scurfy-granulose caps. 


Russula cyanoxantha (Variegated Russula) Color Plate 12 


CAP 5-18 cm or more broad, convex becoming plane or depressed; surface viscid when 
moist but soondry, smooth, color variable, sometimes entirely but more oftena mixture of: 
pinkish-lilac, dull purple, green, olive, yellow, blue-green, white, and/or brown; margin 
sometimes obscurely striate. Flesh thick, firm, white, crisp; odor mild or pleasant, taste 
mild. GILLS adnexed to adnate or slightly decurrent, many of them forked at least once; 
white or witha few brownishstains, slightly greasy tothetouch. STALK 5-13 cmlong, 1.5-5 
cm thick, solid or stuffed, rather hard; more or less equal, smooth, white, but the flesh in 
base sometimes grayish. SPORE PRINT white; spores 7-10 < 6-8 microns, broadly 
elliptical to nearly round with isolated amyloid warts. Stalk not staining salmon in ferrous 
sulfate. 


HABITAT: Solitary, scattered, or in groups or troops under hardwoods or sometimes 
conifers; widely distributed. It is often abundant shortly after the first fall rains in our 
live oak-tanoak-madrone forests, but fruits on into the winter. Like many Russulas, it 
is often concealed by fallen leaves. 


EDIBILITY: Edible and choice; it is delectably sweet when young and rated highly in 
Europe. The hard, crisp buttons are hard to beat in omelets or withscalloped potatoes, but 
alas, they are also considered “edible and choice” by maggots! 


COMMENTS: This variable species is more difficult to characterize than it is to recognize 
(see photo on p. 897). The telltale traits are its fairly large size, white gills and spores, firm 
white stalk, mild taste, and variegated cap (typically a mixture of pinkish-lilac, dull purple, 
green, yellow or even blue). In our form young specimens—especially those still covered 
by leaves—are often uniformly colored a beautiful pinkish-lilac-mauve. When exposed 
to light they gradually become spotted with yellow, green, etc., and in old age are often a 
washed-out whitish color at the center, with slight greenish or lilac tones showing on the 
margin. Another distinctive feature is its soft, somewhat greasy gills: they are not as brittle 
as those of most Russulas. R. parazurea (see comments under R. aeruginea) is easily 
mistaken harmlessly for greenish forms of R. cyanoxantha, but is usually slightly smaller, 
not so variegated, and has reticulate or partially reticulate spores. R. variata (=R. cyano- 
xantha var. variata), common in northern and eastern North America, differs in its more 
promiscuously forked gills, often acrid taste, and somewhat different cap color—tending 
more toward brownish-olive, greenish, dull purplish, or vinaceous-brown. Two other 
species, R. vesca and R. brunneola, also have a mild taste and whitish spores, but their 
stalks stain salmon or deep salmon in ferrous sulfate. The cap cuticle in R. vesca tends 
to be slightly redder or more flesh-colored (and is often wrinkled and/ or recedes from 
the margin in age), while that of R. brunneola tends to have a brownish to yellowish- 
brown to olive-brown or grayish-olive cast. Both are widely distributed and easily 
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confused with each other (as well as with R. cyanoxantha) when not “typically” colored. 
Both are edible, however, so it hardly matters. For similar species with creamy or yellow- 
tinged spores, see R. parazurea and R. grisea (under R. aeruginea). 


Russula aeruginea (Green Russula) 


CAP 3-9 cm broad, convex becoming plane or slightly depressed; surface viscid when 
moist, dull greeen to dark green, sometimes with brown, gray, or yellowish tints or blotches; 
margin often striate. Flesh white, brittle; taste mild. GILLS adnate to adnexed or free, 
close, brittle, white becoming pale yellowish, often with brownish stains. STALK 4-8 cm 
long, 1-2 cm thick, equal or with tapered base, white or faintly yellow, base often with pale 
brown stains. SPORE PRINT creamy to pale yellow or pale orange-yellow; spores 6-9 x 
5-7 microns, nearly round with amyloid warts and ridges. 


HABITAT: Solitary, scattered, or in groups in woods; widely distributed. In California 
I have found it only a few times, but it is sometimes abundant under aspen in the Rocky 
Mountains and Southwest, and under oak in the South. 


EDIBILITY: Edible. I have fried it. 


COMMENTS: This moderate-sized Russu/a can be told by its smooth green cap, pallid 
or brownish-spotted gills, and pale yellow spore print. There is no red or purple in the cap 
as in some of the larger, yellow-spored Russulas (e.g., R. olivacea and R. xerampelina). 
There are several similar species, including: R. parazurea, a beautiful green-capped species 
with a matt appearance, firm white stem, and white spores, found under oak and tanoak 
in our area; and R. grisea, fairly common in our area under oak, with a slightly duller 
or grayer cap (green mixed with brown, gray, etc., or sometimes purplish or lilac) and 
yellowish spores. Also see R. cyanoxantha and the species listed under it. 


Russula virescens (Quilted Green Russula) 


CAP 5-15 cm broad, nearly round at first becoming convex to plane or slightly depressed; 
surface dry and sometimes slightly velvety, markedly areolate at maturity (i.e., cracked 
into small flattened scales or patches); dull green to greenish-gray or sometimes dull 
bluish-green, at times with ochre, buff, or creamy discolorations; margin not striate or 
only very slightly so, often lobed. Flesh thick, white, brittle; odor and taste mild. GILLS 
white or creamy, fairly close, adnate to adnexed or even free. STALK 3-9 cm long, | -3 (4) 
cm thick, more or less equal, dry, firm, brittle, white, more or less smooth. SPORE 
PRINT white or witha faint yellow tinge; spores 6-9 (10) x 5-7 microns, elliptical to nearly 
round, with amyloid warts and/ or ridges. 


HABITAT: Solitary to widely scattered or in groups under hardwoods, especially oak 
and beech; common (along with R. crustosa—see comments) during the summer months 
in eastern North America. It has also been recorded from Montana under birch and is to 
be expected in southern Arizona and New Mexico, where several “eastern” species occur. 


EDIBILITY: Edible and choice—along with R. cyanoxantha and R. xerampelina, among 
the best of the Russulas for the table. 


COMMENTS: One of the most distinctive of all the Russulas, this species is easily told by 
its greenish to greenish-gray, areolate (cracked or quilted) cap, white spores, and asso- 
ciation with hardwoods. It is one of the characteristic summertime mushrooms of eastern 
hardwood forests, where it sometimes fruits with the equally edible Lactarius volemus 
and/or L. corrugis. Other species: R. crustosa is a closely related edible species 
with an areolate cap that is slightly viscid when wet and more variable in color (usually 
browner or more ochre-buff, but sometimes with a greenish tinge); R. maculosa of the 
Southeast resembles R. crustosa, but has a paler cap and disagreeable odor in age. 
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Russula mariae (Powdered Russula) 


CAP 2-7 cm broad, convex becoming plane or slightly depressed; surface dry, purple to 
reddish-purple, amethyst, dark crimson, or maroon (sometimes toned with gray or olive), 
finely powdered or velvety from a whitish bloom; margin sometimes striate when old. 
Flesh thin, brittle, white; taste mild or slightly acrid. GILLS close, white becoming creamy 
or pale yellowish, typically adnate to adnexed. STALK 2.5-7.5 cm long, 1-2.5 cm thick, 
equal or tapering downward, firm, rigid, white or tinged reddishto purple. SPORE PRINT 
creamy-yellow; spores 7-10 = 6-8 microns, broadly elliptical to round, with amyloid warts 
and ridges. 


HABITAT: Solitary or in groups on ground in woods; rather rare in California, where I 
have found it in the fall under oak and Douglas-fir, buta common mid-summer mushroom 
in the hardwood forests of eastern North America. 


EDIBILITY: Edible, but hardly incredible. 


COMMENTS: This exquisite, rather dainty Russula is one of the more easily recognized 
species in the genus. The dry, velvety or finely powdered reddish to purple cap, creamy 
spore print, and mild taste distinguish it. The “splitters” recognize two species, the purple- 
capped forms being called R. alachuana. The name R. mariae should not be confused 
with R. mairei, a member of the R. emetica group. 


Russula albidula group (Boring White Russula) 


CAP 3-8 cm broad, convex becoming plane or shallowly depressed; surface smooth, 
slightly viscid when moist, then dry; white or tinged buff at center; margin not striate or 
very obscurely so. Flesh fragile, white; taste acrid. GILLS adnate toadnexed or free, brit- 
tle, close, white or creamy. STALK 2.5-7 cm long, 1-2.5 cm thick, equal or thicker below, 
dry, smooth, rigid, white; often spongy or hollow inage. SPORE PRINT white or creamy- 
white; spores 7-10 microns, nearly round with amyloid ridges. 


HABITAT: Solitary or in small groups in woods or at their edges, widely distributed. It is 
fairly common in our area from latesummer throughthespring, usually with oak but never 
in large numbers (like lips and scissors, it tends to occur in pairs). It is partial to poor 
soil along trails or roadcuts. 


EDIBILITY: Better whacked than sacked—the acrid taste is a deterrent. 


COMMENTS: This plain, unprepossessing, profoundly forgettable Russula can be 
recognized by its white color, modest size, and acrid taste. It is smaller and more fragile 
than R. brevipes and does not have astrongly inrolled cap margin when young. There are 
several very similar, confusing, widespread, wishy-washy Russulas. They include R. al- 
bella and R. albida, witha mild to slightly bitter taste, and R. anomalaand R. subalbidula, 
with an acrid taste, but distinguishing between them is a matter for the specialist. Fora 
comparison of the R. albidula group to R. cremoricolor, see comments under the latter. 


Russula albidula group. A dingy and often dirty whitish “JAR” of moderate size. R. cremoricolor 
(illustrated on next page) is usually much cleaner. 


Russula cremoricolor resembles R. emetica except for its cap color, which is yellowish-white. 


Russula cremoricolor (Creamy Russula) 


CAP 3-10 cm broad, convex to plane to centrally or broadly depressed; surface viscid 
when moist, smooth, white to pallid to very pale yellowish-white, the center often slightly 
darker (yellowish or buff); margin usually striate in age (but sometimes obscurely). Flesh 
brittle, white; odor mild or slightly fragrant; taste distinctly acrid. GILLS white, adnate 
to adnexed or ocasionally free, fairly close. STALK 3-10 cm long, 0.7-2.5 (3) cm thick, 
equal or slightly thicker below, dry, white or whitish, usually longitudinally lined or striate. 
SPORE PRINT white; spores 7.5-10 < 7.5-8 microns, round to broadly elliptical, with 
amyloid warts and ridges. 


HABITAT: Solitary, widely scattered, or in groups or troopsin woods; widely distributed. 
In our area it is often abundant in the late falland winterinthe same habitatsas R. emetica. 
In the Pacific Northwest it favors conifers. 


EDIBILITY: Better obliterated than refrigerated—the acrid taste is a deterrent. 


COMMENTS: This species looks like an albino R. emetica, and save for the whitish cap, 
there is little difference. The cap, although whitish, is slightly yellower than that of R. 
albidula, and is usually cleaner and more markedly striate. Also, R. cremoricolor tends to 
fruit in larger numbers. Other species: R. crenulata and R. raoultii are two very similar 
species that are yellower (cap more or less pale yellow); the latter also has smaller spores. 
Another pale capped, bitter- or acrid-tasting species, R. crassotunicata, can be distin- 
guished by its thick, rubbery or leathery cap cuticle that is often slightly scurfy and its 
white stalk that frequently develops brownish spots in age. It occurs under northern 
conifers. “Eating raoulti” (or any of the other species discussed here) is not recommended. 


Russula emetica group (Emetic Russula; The Sickener) 


CAP 3-10 cm broad, rounded-convex becoming plane or broadly depressed; surface viscid 
when moist, smooth, bright red to scarlet, the center often darker; fading in age or wet 
weather to pink, orange, or blotched with white; margin eventually striate (but some- 
times obscurely). Flesh white (but pink under the cuticle), brittle, odor mild, taste very 
acrid. GILLS white orcreamy-white, brittle, close, adnate toadnexed or free. STALK3-10 
cm long, 0.7-2.5 cm thick, equal or thicker below, dry, white or whitish, usually with 
longitudinal lines. SPORE PRINT white; spores 7-11 < 6.5-9 microns, elliptical with 
amyloid warts and ridges. 
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Russula emetica group. The bright red cap (that often fades), white gills, white stem, and peppery 
taste make this an easy mushroom to identify. 


HABITAT: Solitary, scattered, or in groups or troops in woods, widely distributed and 
common. Our member ofthe R. emetica groupfruits late in the season( winter) inchaparral 
and mixed woods (oak, madrone, manzanita, and pine), often intermingled with R. 
cremoricolor and Lactarius vinaceorufescens. It also grows on very rotten wood— 
unorthodox behavior for a Russula. 


EDIBILITY: Pleasing tothe eyes ofall, tothe tongues of some, but tothe stomachs of none. 
As its name implies, it is poisonous, at least raw, and can be used to induce vomiting. 
Parboiling may destroy the toxins, but it hardly seems worth the trouble or risk. It is 
collected by Himalayan villagers, presumably for use in curries (consult your local travel 
agent for details). 


COMMENTS: This attractive mushroom is easily recognized by its red cap, white stem 
and gills, and red-hot taste. Asin many Russulas, the skin peels rather easily from the cap. 
For years the name A. emetica has been applied to a confusing group of Russulas with the 
above features. I see no compelling reason to discontinue this trend, though the present 
consensus seems to be that the “real” R. emetica occurs principally with conifersand favors 
sphagnum bogs. Other species in the group include: R. silvicola, an eastern species witha 
red to pinkish-yellow cap and slightly smaller spores, common with both hardwoods and 
conifers; and R. mairei, colored like R. emetica but associated with hardwoods and witha 
firmer texture and smaller spores, 6-8.5 x 5-7 microns (it may well be our local species). 


Russula fragilis (Fragile Russula) 


CAP 2-5 cm broad, convex becoming plane or depressed; surface smooth, viscid when 
moist, color variable: purplish to pinkish, olive-brown, greenish, or even yellow, or a 
mixture of these colors, but most often blackishat the center and pinkish or pinkish-yellow 
at the margin, with a grayish-olive zone in between; margin striate in age. Flesh thin, very 
fragile, white; odor variable; taste acrid. GILLS adnate to adnexed or even free, fairly close, 
white or creamy-white. STALK 2.5-7 cm long, 0.5-1.5 cm thick, equal or slightly thicker at 
either end, dry, whitish; fragile. SPORE PRINT whitish; spores 6-9 x 5-8 microns, broadly 
elliptical to nearly round, with amyloid warts and ridges. 


HABITAT: Solitary, scattered, or in groups in woods of all kinds, but especially under 
conifers; widespread. I have not seen it in our area, but several similar species occur. 
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EDIBILITY: Not recommended—the acrid taste is a deterrent. 


COMMENTS: This species is apt to befuddle the color-conscious beginner with its 
numerous color guises, but is rather distinctive when “typical,” i.e., dark at the center, 
pinkish toward the margin and grayish-olive between. The other Critical features are the 
fragile texture, peppery taste, white gills, and white spores. Other species: R. aquosa is a 
closely related but slightly larger species; its cap is viscid with a greasy feel and shiny 
appearance when wet, and is usually reddish to orange-red or pink with grayish, brownish, 
or yellow tints. 


Russula gracilis group 


CAP 2-8 cm broad, convex becoming plane or slightly depressed, sometimes retaining a 
slight umbo; surface smooth, viscid when moist, color variable: usually some shade of 
pink, but often with a dull greenish or grayish-olive to brownish-black center and pale 
pinkish margin, and sometimes a rather deep pink or violet-tinged; margin usually striate 
in old age. Flesh fragile, white; taste acrid. GILLS typically adnate to slightly decurrent, 
whitish becoming creamy and finally tinged yellow, close. STALK 3.5-8 cm long, 0.5-1.5 
cm thick, equal or slightly thicker below, usually quite soft and fragile, whitish, but usually 
tinged or flushed pink to grayish-rose. SPORE PRINT creamy to pale ochre; spores 7-9 
5-7 microns, elliptical, with isolated amyloid warts. 


HABITAT: Widely scattered to gregarious on ground in woods; it is said to grow only 
with birch, but a very similar if not identical species is abundant in our area with Douglas- 
fir in the fall and winter. 


EDIBILITY: Not edible due to the acrid taste. 


COMMENTS: Also knownasR. gracillima, this species can be told by its fragile pinkish- 
tinged stalk, yellowish spores, acrid (peppery) taste, and pinkish or pink-and-greenish cap. 
R. fragilis is quite similar in cap color but has whitish spores and a white stalk, while the 
R. placita group, which also occurs commonly with Douglas-fir in our area, has a mild 
taste, white stem, and darker cap. Other species: R. pelargonia also has a pinkish-tinged 
stalk and acrid taste and grows with conifers (especially Douglas-fir), but it has creamy 
spores, a more erratically colored cap (grayish, pinkish, brownish, reddish, etc.), and a 
distinct geranium-like odor (at least when the flesh is crushed). 


Russula rosacea (Rosy Russula) Color Plate 13 


CAP 3-12 cm broad, convex to plane or somewhat depressed; surface viscid when moist, 
smooth, dark red to bright red, fading in old age to pink or pink blotched with white. Flesh 
white, firm, brittle, odor mild, taste veryacrid. GILLS creamy-white to pale yellow, adnate 


Russula gracilis group. Our member of this species “complex” (shown here) is abundant under 
Douglas-fir. Note the slightly colored (pinkish-tinged) stalk. 
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to decurrent, close, brittle. STALK 4-10 cm long, | -2.5 cm thick, equal or with a narrowed 
base, smooth, dry, pink or red, orat times only witha blush of red; hollow inage. SPORE 
PRINT pale yellow; spores 7-9 x 6-8 microns, nearly round with amyloid warts. 


HABITAT: Scattered or in large troops under conifers, especially pine. Abundant on the 
Pacific Coast from fall through early spring, fruiting in our area mainly in coastal stands 
of Monterey pine, often in the company of Lactarius deliciosus. 


EDIBILITY: To be avoided because of the acrid taste. 


COMMENTS: This common, conspicuous, colorful inhabitant of our coastal forests is 
readily recognized by its red cap, red to rosy stem, creamy gills, and acrid (peppery) taste. 
It is one of our prettiest mushrooms—the clean, pale gills contrasting beautifully with the 
red cap and stem. Ata distance it is sometimes mistaken for Amanita muscaria, whichalso 
grows commonly with pines but has a white stem with a ring (annulus) and volva. The pale 
yellow spores and red or pink stem distinguish R. rosacea from R. emetica, while the acrid 
taste separates it from R. xerampelina and the R. alutacea group. Other species: R. san- 
guinea is probably a synonym. A form with reddish-purple cap and stem—possibly 
distinct—is sometimes found in our area growing with R. rosacea. 


Russula maculata group 


CAP 4-10 (12) cm broad, broadly convex becoming plane or centrally depressed; surface 
viscid when moist, smooth, color variable: red to pink, reddish-orange, peachy-pink, 
yellowish-buff, or whitish, or often a mixture of these colors, or buffy-white with pinkish 
tints on the margin; margin obscurely striate in age. Flesh white, firm becoming fragile in 
age; taste mild or slightly peppery. GILLS creamy becoming pale ochre, close, adnexed, 
or free. STALK 4-10 (13) cm long, 1-3 cm thick, equal or thicker below, white, the base 
sometimes brownish-stained. SPORE PRINT yellow-ochre; spores 7-10 = 6-9 microns, 
nearly round, with amyloid warts and ridges. 


HABITAT: Solitary, scattered, or in groups under hardwoods; common in our area inthe 
fall and winter (sometimes spring) with live oak, but more widely distributed. 


EDIBILITY: Unknown. 


COMMENTS: The cap color in this species “complex” is quite variable, but within a well- 
defined range: red, pink, orange, yellowish-buff, and whitish. The association with oak, 
yellow spores, and rather fragile texture in age are also distinctive. The “true” R. maculata 
of Europe is said to have a mild to peppery taste and slightly fragrant odor. Our version has 
a consistently mild taste and little or no odor. Whether it is the “true” R. maculata ora 
Closely related species is for the Russula-researchers to decide. There are a number of 
similar reddish-capped, mild-tasting species, such as R. velenovskyi, which do not fade 
as drastically and/ or differ microscopically. 


Russula placita group (Pleasing Russula) 


CAP 2-7 (10) cm broad, convex to plane or somewhat depressed; surface viscid when 
moist, smooth, dark purple to wine-colored, reddish-violet, or brownish-purple, often 
darker at the center and paler toward margin, but sometimes brown to yellowish at center, 
and sometimes washed out in age; margin usually striate in age, at least obscurely. Flesh 
rather thin, fragile, white, odor and taste mild. GILLS close, white or creamy soon 
becoming yellow and finally dull ochre-yellow; adnate to adnexed or free. STALK 2-8 cm 
long, 0.5-2 cm thick, equal or slightly thicker at either end, white, dry, soft and spongy 
inside; fragile in age. SPORE PRINT yellow-ochre; spores 7-10 x 6-9 microns, broadly 
elliptical to nearly round, with amyloid warts and sometimes ridges. 


Russula placita group. As defined here, this group includes many small, fragile Russulas with a 
mild taste, purplish cap, and yellow gills. They usually grow under conifers such as Douglas-fir. 


HABITAT: Solitary to scattered or gregarious in woods, associated mainly with conifers; 
widely distributed. In our area this group is quite common in the fall and winter, especially 
with Douglas-fir (often accompanied by R. xerampelina, R. integra, and Lactarius 
rubrilacteus); elsewhere it often grows with spruce, fir, hemlock, and pine. 


EDIBILITY: Edible but forgettable—thin-fleshed and virtually tasteless. Similar species 
are probably—but not definitely—harmless. 


COMMENTS: A large number of small, fragile, mild-tasting, yellow-spored Russulas will 
fit the above description. Their caps vary considerably in color but usually have some 
purple or reddish-purple in them. Their fragility is such that it’s difficult to transport them 
home withoutcrushing them(the stalk, though fragile, breaks cleanly likechalk). They lack 
the shrimpy odor of R. xerampelina and do not stain brown, and are not as firm as R. 
integra. Their identification is best left to the specialist armed with monographs and a 
microscope. Some related species that bear mentioning are: R. lilacea, whose spores 
have isolated warts; R. abietina, cap often greenish or brownish; R. puellaris, with pale 
creamy-yellow spores; R. caerulea, withfrequently umbonatecap; and R. chamaeleontina, 
with a small, thin, fragile, purplish to lilac to reddish to orange or yellowcap. The latter has 
proved invaluable to compulsive categorizers exasperated by the endless nuances of color 
in these Russulas. Aberrant forms with yellow spores, fragile texture, and a mild taste can 
simply be referred to R. chamaeleontina and conveniently forgotten about. R. fragilis 
has served the same purpose in the fragile, white-spored, acrid-tasting group. 


Russula integra group 


CAP 3-12 cm broad, convex becoming plane or slightly depressed; surface smooth, viscid 
when moist, color variable: usually burgundy to vinaceous-brown to livid red or rusty- 
red with the margin paler (reddish-buff), but in older specimens often buff or brownish in 
the central area and sometimes entirely reddish-buff; margin obscurely striate in old age. 
Flesh crisp, firm, white, not staining, odor and taste mild. GILLS adnate to adnexed or 
free, white becoming yellowish or pale ochre; close. STALK 3-9 cm long, 1-3 cm thick; 
usually equal or tapering upward, dry, white, sometimes with brownish or yellow-brown 
spots and stains. SPORE PRINT yellow-ochre; spores 8-11 =< 6-9 microns, broadly 
elliptical with amyloid warts. 


HABITAT: Scattered to gregarious under conifers, widely distributed. Common at times 
in our area in the fall and early winter. I have seen large fruitings under Douglas-fir. 


EDIBILITY: Edible and good when young and crisp; however, there are many similar 
species of unknown edibility, so exercise caution. 


COMMENTS: Also known as R. polychroma, this medium-sized species and its close 
relatives can be recognized by their mild odor and taste, yellow spores, white or brownish- 
stained stem, and reddish to wine-colored to brownish cap. They are larger than and not 
nearly so fragile as the R. placita group, and smaller than R. xerampelina and R. alutacea. 
As is commonly the case in Russula, this “complex” is in need of critical study. 
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Russula alutacea group 


CAP 5-20 cm broad, convex to plane or somewhat depressed; surface viscid when moist 
but soon dry, smooth, color variable: dark red to red, purplish, purple-brown, or purple- 
red, or buff to straw-colored at the center or throughout, or with olive shades, or often 
a mixture of these colors; margin striate in age. Flesh brittle, white, firm at first, fragile in 
age; odor and taste mild. GILLS pale to dull ochre orstraw-color; close, adnateto adnexed 
or free; brittle. STALK 3-10 cm long, |.5-4 cmthick, more or less equal, smooth, dry, white 
or sometimes tinged pinkish. SPORE PRINT ochre-yellow; spores 8-11 < 6.5-9 microns, 
broadly elliptical with amyloid warts. Phenol solution staining stalk and flesh purple-red. 


HABITAT: Solitary to scattered or gregarious in mixed woods and under conifers, widely 
distributed. In our area this group is especially abundant in old coastal pine forests in 
the fall and winter. 


EDIBILITY: Not recommended. A large number of species will key out here—and we are 
not yet sure whether they’re all edible. 


COMMENTS: The above description embraces a number of medium-to-large, mild- 
tasting, yellow-spored Russulas. Distinguishing between them is a job for rabid Russula 
buffs. The most common variety in our area sometimes grows with R. xerampelina, but is 
easily distinguished by its mild odor and marked fragility in age; older caps often disin- 
tegrate in transit unless carefully collected and packed. Another local species is much 
firmer, with a reddish, often burnished cap (see comments under R. decolorans). R. 
olivacea, which occurs in Europe under hardwoods and in America under conifers, is a 
very firm, sometimes massive (cap to 35 cm broad!) species with a more frequently rose- 
tinted stem. It is closely related to the true R. alutacea by virtue of its purple-red phenol 
reaction. There are also a number of medium-sized to fairly large yellow-spored Russulas 
with anacrid taste. These include R. veternosa and R. tenuiceps of eastern North America 
(and of questionable occurrence in California); and an unidentified western conifer- 
lover that has a buffy-brown to pinkish-brown or flesh-colored cap, mild-tasting flesh, 
and acrid-tasting gills. 


Russula xerampelina (Shrimp Russula) Color Plate 14 


CAP 5-30 cm broad, convex becoming plane orcentrally depressed; surface smooth, viscid 
when moist, color variable: typically red to dark red, purple, or brownish-olive, but often 
laced with(or sometimes entirely) green, brown, yellow-brown, purple-brown, etc.; margin 
usually striate in age (at least obscurely). Flesh thick, creamy-white, bruising yellowishand 
then brown or discolored brownish in old age, brittle; odor mild becoming shrimpy or 
crablike in old age; taste mild. GILLS close, adnate to adnexed, creamy-white becoming 
dull yellowish, staining like the flesh, drying brownish or grayish. STALK 3-12 cm long, |- 
4 cm thick, equal or with slightly enlarged base, often longitudinally lined; dry, sometimes 
entirely rose-pink, but more often white with just a tinge of pink, or occasionally pure 
white; staining yellowish where scratched, then slowly brown; interior spongy and often 
discolored in age. SPORE PRINT yellowish; spores 8-11 < 6-8.5 microns, elliptical to 
nearly round, with amyloid warts. Flesh and stalk turning deep green in ferrous sulfate. 


HABITAT: Solitary to gregarious under conifers; widely distributed and common, 
ranging as far northas the Arctic Circle. In our area it is associated almost exclusively with 
Douglas-fir and is often abundant in the fall, less so in the winter and early spring. 


EDIBILITY: Edible and unforgettable—but one of the least appreciated of our edible 
fungi, perhaps due to the mediocrity of its brethren. The young, nutty caps are superb 
stuffed with grated cheese, chives, walnuts, and parsley and then broiled. In contrast to 
R. cyanoxantha, they are rarely riddled with maggots! 
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COMMENTS: This beautiful but extremely variable species can be recognized by the 
following combination of characteristics: (1) cap viscid when wet, usually with adhering 
debris when dry (2) stem usually—but not always—tinted pinkish and always staining 
yellowish and finally brown when handled or bruised (3) yellow spore print (4) mild (not 
peppery) taste (5) fishy odor at maturity, which is accentuated by cooking or drying 
(6) tendency of the gills to age or dry brownish to grayish. In addition, the young buttons 
are remarkably rotund and symmetrical—but this character can be appreciated only by 
religiously observing a large number of Russulas. Given the extreme variationincolorand 
size, R. xerampelina may well be a composite species. At least two distinctive—but 
intergrading—varieties occur: one witha red to purple cap and lovely rosy stem, the other 
with a brownish-olive cap and white or nearly white stem (in addition to the color plate, 
there is a black-and-white photo on p. 83). Another distinctive variety occurs 1n our area 
with oak and manzanita; it differs in having a pale greenish-yellow to buff or whitish cap. 


HYGROPHORACEAE (WaxyCaps) 0 


Small to medium-sized, mostly terrestrial mushrooms. CAP typically smooth, often viscid and 
brightly colored. GILLS soft, waxy, usually thick and well-spaced, usually attached. STALK 
central; fleshy or hollow. VEIL absent or evanescent, rarely forming a slight ring (annulus). 
VOLVA absent. SPORE PRINT white. Spores round to elliptical, but often shaped like corn 
kernels when immature; typically smooth and not amyloid. Basidia long and narrow. Gill tissue 
interwoven, parallel, or divergent. 


THESE are attractive, often colorful, white-spored mushrooms with soft, clean, waxy- 
looking gills. The flesh is not dry and brittle or chalky asin the Russulaceae, and the gills, 
though often thick, do not have the blunt edges typical of the chanterelles (Cantharella- 
ceae). However, there is little aside from the “waxy” gills to separate them from the 
numerous white-spored genera in the Tricholomataceae (particularly Clitocybe, Mycena, 
Omphalina, Laccaria, and Marasmius). The “waxiness” is admittedly an ambiguous 
character, but with a little experience is readily apparent—the gills are characteristically 
soft, clean, fleshy, and... they look (and often feel) waxy. (The cap sometimes also has a 
waxy appearance, hence thecommonname“waxycaps.”) Laccaria species have somewhat 
waxy gills, but they have tough, fibrous stems and spiny spores. Chroogomphus and 
Gomphidius also have waxy gills, but their spores are smoky-black. 

The waxy caps have traditionally been grouped together in a single large and diverse 
genus, Hygrophorus, but most mycologists now split them into two or more genera based 
primarily on the arrangement of the hyphae in the gill tissue (see illustrations, p. 19). As 
this character can only be determined witha microscope, the family is treated as oneentity 
here, but three genera are recognized: 

Camarophyllus (hyphae in gill tissue intricately interwoven): Fruiting body small to 


medium-sized, usually white or dull colored; cap usually not viscid or only slightly so; 
gills typically decurrent, thick, well-spaced, somewhat waxy; stalk dry; veil absent. 


Hygrocybe (hyphae in gill tissue more or less parallel): Fruiting body small to medium- 
sized, usually brightly colored and quite waxy; cap dry to moist, viscid, or slimy; gills 
free to adnexed, adnate, or sometimes decurrent, obviously waxy; stalk dry or viscid 
or slimy, often slender and hollow; veil absent. 


Hygrophorus in restricted sense (hyphae in gill tissue divergent froma central strand): 
Fruiting body medium-sized to fairly large, usually white or dullcolored; cap viscid or 
slimy; gills typically adnate to decurrent, well-spaced or close, often only slightly 
waxy, usually white or pale colored; stalk slimy, viscid or dry, often fleshy (rarely 
hollow), apex often punctate (adorned with pointlike scales or granules); slimy or 
fibrillose veil sometimes present. 
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Hygrocybe species are the mushrooms most easily identified as “waxy caps,” while 
Hygrophorus and Camarophyllus species are more likely to be confused with other genera, 
particularly Clitocybe, because their gills are not so obviously waxy. Some investigators 
still recognize only one genus, Hygrophorus, while others recognize only two by throwing 
Camarophyllus in with Hygrocybe. Severalsmall, rare “satellite” genera also occur, butare 
not treated here. 

The long, narrow protruding basidia that give the gills their “waxiness” are reminiscent 
of those in Cantharellus, leading some mycologists to infer that Camarophyllus (the most 
primitive genus of waxy caps) evolved from Cantharellus-like ancestors. (Camarophyllus 
pratensis, in fact, slightly resembles the chanterelle, Cantharellus cibarius.) A relation- 
ship with Omphalina and Clitocybe of the Tricholomataceae has also been suggested. 


The waxy caps occur throughout the mushroom season butare partial to cold weather. 
In colder climates they may continue to fruit after the first frosts, while in our area they 
normally peak in the cold winter months (December-February). Camarophyllus and 
Hygrocybe species are mostly saprophytic. Like Leptonia species, they are particularly 
abundant in environments where other fleshy fungi are few. In coastal California 
this means under redwood and to a lesser extent cypress, but in other regions they are 
common in ungrazed fields, heaths, and boggy areas. Hygrophorus species, on the other 
hand, are largely mycorrhizal—hence in -our area they occur with other mycorrhiza- 
formers under oak, madrone, pine, and Douglas-fir, rather than with redwood or cypress. 
Hygrophorus and Hygrocybe each contain about 100 species in North America, while 
Camarophyllus has about 40. Most waxy caps have wide distributions, and at least half of 
the North American species occur in California. 

Waxy caps are without a doubt among our most colorful mushrooms, with virtually 
every hue in the rainbow represented: blue or green in Hygrocybe psittacina, pink in 
Hygrocybe calyptraeformis, bright yellow, orange, or red ina great many species, black in 
Hygrocybe conica, white in Hygrophorus eburneus. None are thought to be dangerously 
poisonous, and some species are rated highly as edibles. However, I have yet to find one 
to my liking. By and large they are too bland or too watery or too bland and too watery 
to be worth eating. (See comments on the edibility of Hygrophorus sordidus and H. 
russula!) Also, a few species (e.g., Hygrocybe conica and H. punicea) may cause illness. 
However, their beauty is reason enough for getting to know them, and they have the 
added attraction of being relatively easy to identify in the field! Consequently, a fairly 
extensive selection of species is offered here. 


Key to the Hygrophoraceae 


1. Fruiting body whitish except for yellow to golden-orange powder, flakes, or granules on the cap 
and/or stalk apex (but powder may smear in wet weather) Hygrophorus chrysodon, p. 119 


1. Notas above (if fruiting body white, then lacking yellow to golden-orange granules) ..... 2 
2. ruitme body white to:créamy, buff, or pale yellawwhenifrésh ....................... 3 
2. Fruiting body at least partially darker or differently colored (including bright lemon-yellow) 17 
3.00 Stalk viscidsor slimy whenim o1st,@t least.over lowemgportiONencn) oy... ..@--- e+. s sw. 4 
(ie oer a a ee ee ee i 
4. Cap tinged buff to yellowish or pale yellow, at least at center; especially common under pine 
(but MOtHESsthicted teu). ke. Hygrophorus gliocyclus & others, p. 120 

IN Gite Seat ince re eres eee er tenn ore hea eer een ete en eae eren AMEE enema ered ane rane 5 


5. Stalk usually at least 1.5 cm thick; cap fairly large (5-15 cm broad) ...................... 
oa ya + We , Mee nee ee ee ee Hygrophorus ponderatus (see H. sordidus, p. 122) 
Stalk usually (but not always) less than 1.5 cm thick; cap medium-sized to fairly small .... 6 


6. Cap conical when young, usually with a prominent umbo in age; gills not decurrent; found in 
eastern North America, rarely in California (mostly under cypress) ...... Hygrocybe pura 
6. Notas above; gills adnate to decurrent; widespread ........ Hygrophorus eburneus, p. 119 
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Cap not conical; stalk 1-7 cm thick, or if thinner then cap viscid when moist and developing dis- 


tinct yellow-brown to reddish-brown, peachy, salmon, or ochre tonesinage ........... 8 
Not as above; stalk typically less than | cm thick and/ or cap distinctly conical .......... 10 
Stalk often with an annulus (ring) or “volva” that is easily obliterated; typically found under 

DNOMVMNUATNOMMIENS: 6 cc eee od ok hae esas Hygrophorus subalpinus, p. \21 
Notasiabeve aunulus.on “Volwar abs@ml ... gap «spe es ee ee ee ce epee eee pee ee ee eee 9 
Fruiting body white or discoloring slightly yellowish or buff; associated mainly with oak, 

occasionally withyConifers ..............+.. ma. Hygrophorus sordidus & others, p. 122 
Either fruiting body discoloring more dramatically in age or else associated with conifers and 

Passesgiieea Mersely seuusliy Stalk AEX <2... 5c. oe ee oe Me dg wee se ee ee ea tees 74 
Growing in grass; stalk tough and pliant; cap often umbonate (see Marasmius oreades, p. 208) 
Ii, OS DORIS” Rae SNe aoe RR ee ae me ed ee ner eae eta age She eng ee A ane en Sa 1] 
Odor sharp and cedarlike or fragrant ...... Camarophyllus russocoriaceus & others, p. 109 
Odermild omiotdistinetive(@r merely Tumgal) ..........em. ams. eee eee ee ee 2 
Cap conical when young and/ or gills typically notched or adnexed orat times adnate; gill hyphae 

parallel ..... Hygrocybe subaustraliga & H. albinella (see Camarophyllus borealis, p. 109) 
Cap not normally conical; gills typically adnate to decurrent; gill hyphae not parallel .... 13 
Pape ecleimwhetmiheIst .. os ick ae. nord s oanioeas 4 ea de MMs cs coe dese euenees 14 
pm Sa SI 2c lars eee a ce ES ge ee rs ee: Ihe 


Cap thin and often translucent-striate when moist, usually less than 3 cm broad; found in 
many habitats; gill tissue interwoven ...... Camarophyllus niveus (see C. borealis, p. 109) 
Not as above; found mainly under conifers; gill tissue divergent .................-00 ee eee 
iy: eiciatitee 2. sea Ae ier eines ey ee Hygrophorus piceae (see H. eburneus, p. 119) 


Growing in groups or troops on pine needles; gills very widely spaced and usually with veins in 
between; cap broadly convex soon becoming plane or umbilicate (see photo at top of p. 207) 
Gare ite ee eterna dee ae Sennen. Se (see Marasmius sp. (unidentified), p. 206) 

Net as-abeve(seetop night plotojen p. 109) ........ ccc eee ee eee eee eee nee es 16 


Fruiting body often developing a slightly yellowish tinge in age; capdry .................. 
ee en ree re ere eee re ee ane Camarophyllus virgineus (see C. borealis, p. 109) 
Not as above; cap sometimes slightly lubricous .... Camarophyllus borealis & others, p. 109 


Cap small (up to 6 cm broad but usually less), dry, honey-colored or yellowish to orange or 
scarlet beneath a layer of small, gray to dark brown or blackish fibrillose scales ........ 18 
Not as above; either cap viscid or larger or lacking dark scales or differently colored ..... 19 


Background of cap scarlet to orange when fresh MHygrocybe turunda (see H. miniata, p. 113) 
Background of cap buff to dull yellowish or honey-colored; found in eastern North America 
Cy ee ere eee Fo eee ree ne erent ene ree Hyerocybe caespitosa 


Fruiting body staining gray to black when handled (often slowly); cap conical, at least when 
VOU, COMMON. 4.Gaa anus eon sae een See ee ee ee Hyerocybe conica & others, p. 116 
Not as above; fruitiutg body not blackening when handled ................2.00:000-00: 20 


Cap bright red, yellow, or orange, at least when fresh (but may fade to whitish) ......... Zl 
Cap some other color (including pink, salmon, vinaceous, purple-red, pale dull orange, etc.) 42 


Cap and lower portion of stalk viscid to slimy when moist; stalk typically 4 mm thick or more 
and not hollow; gills adnate to decurrent; gill tissue divergent ................000000- 22 
Not as above; if both cap and stalk‘viscid, then stalk typically slender, hollow, and fragile 23 


Cap red to orange when young, at least atcenter ........... Hygrophorus speciosus, p. 126 
Cap at first dark brown to olive-brown at center, the brighter colors developing in age and the 
center often remaining browaish ................00000. Hyegrophorus hypothejus, p. 126 


Cap dark to bright red when fresh (but may fade in age or as it dries to orange or yellow) . 24 
Cap orange to yellow (sometimes fading to whitish), never brightred ................. 


Cap conical, up to 5 cm broad, bright red and not usually fading, viscid when moist; stalk also 
red and usually viscid; found in eastern North America ................ Hyegrocybe ruber 
INotiestabwvem .M..... 0 PemN ec oe cc ee hee Rea eee Pha Uo eet eee eed gee cas 5) 


Cap and stalk distinctly viscid to slimy when moist; cap usually small or minute ........... 
:. Sere ee eee... | ee Hygrocybe reai & others (see H. miniata, p. 113) 
GIES DONC ane MMs oe PG Ge Geek ya nee EEGs we fe Bee et ek ee 26 
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Cap distinctly conical when young and usually retaining a pointed umbo in age; stalk yellow 
a eet ag Pe, § Hygrocybe cuspidata (see H. acutoconica, p. 115) 


INGE Asa Ovi c Lento rmlahue ames, ARecien emcunemayeeeammelling nes an ot ee eee eae eee tee 27 
Gills usually distinctly decurrent; cap typically small or minute (less than4cm broad) ... 40 
ING aS DU yc MR a cen oe nc BR «BRE eer eis Sea 28 
Cap small (1-4 cm), nor viscid, red to scarlet when moist but fading drastically as it dries to 

CLANS OLeCVCMVCLOWS .aeIne .neEInEy, aIEmEn eens Hygrocybe miniata & others, p. 113 
Not as above (if cap not viscid, then cap not fading drastically or cap larger) ........... 
Stalk white (base may be colored) ........... Hygrocybe laetissima (see H. punicea, p. 114) 
Stalk.vellow tovonatipe or red .. .. an a aan «meme ee en es eee 30 
Cap viscid when moist; stalk typically(0.5) 1-2 cmor more thick, usually yellow or reddish fading 

to orange-yellow; base of stalk often whitish ......... Hygrocybe punicea & others, p. 114 
Cap not viscid or only slightly viscid; stalk typically 3-8 mm thick, usually red to reddish-orange 

Withia yellow tO arangeubase 0... ..... 2esomeeneee Hygrocybe coccinea & others, p. 114 
Cap and stalk slimy or very viscid when moist; cap generally 4cm broad or less ......... a2 
Not as above (cap may be slimy, but stalk dry to only slightly viscid) .................. 21S 


Fruiting body showing pink, flesh-colored, or greenish (rarely bluish) tones somewhere on 
fruiting body; gills not normally decurrent ................. Hygrocybe psittacina, p. 118 
Not as above; fruiting body yellow to orange (but may show some white or havea lilac tinge) 33 


GrowiieOnNrotlingconllens: cess ees . Lead eae (see Mycena lilacifolia, p. 236) 
Notasabove- scaly teundenthe proundin, a a 34 


Gills typicallydecurrent ard cap usually depressed centrally F...... 00. . 200 eee. 2 mee 
Met es 6 ee ee ee eee en: Oe Hyegrocybe nitida (see H. flavescens, p. 115) 
Notasabevieu . cater mare: Hyegrocybe chlorophana & others (see H. flavescens, p. 115) 


Cap distinctly viscid or slimy when moist, 2-7 cm broad or more when expanded; gills not 
RRCCUIHCILEM Se... «We. ORME, AE I Re eo Me SP 36 


Cap distinctly conical, at least when young ............... Hygrocybe acutoconica, p. 116 
Cap broadly convex to plane, not conical .......... Hygrocybe flavescens & others, p. 115 


Gills brilliant orange to yellow-orange, retaining their color even after the cap fades; common 
in eastern North America, occasional in the Pacific Northwest Hygrocybe marginata, p. 112 


NOtdsabOVe: COMMON AMOUMWIGESECAC oa... oc cs she gd 0 a ca Seg Oe ee | 38 
Gills usually not decurrent; cap red to orange-red when fresh and moist (but fading) ........ 

6 5 re On eee I ae Hygrocybe miniata & others, p. 113 
Notas abave alls usuallydecurreml ..,... 5 0620000+ 025055450042.» Oe eee 3 


Found in humus; cap yellow to orange-yellow (never scarlet, red, or orange) .............. 
i ES ED Hygrocybe parvula & others (see H. flavescens, p. 115) 
NOLES 20 (i thee eee eee er ee eee eee eee ee eee, wees 656 5 me ee 40 


Stalk usually quite long (4-10 cm); found mainly in eastern North America on ground, in moss, 
Gt OWMOGMEI WOON oo. ce oa ss ee ee ee Hygrocybe cantharellus (see H. miniata, p. 113) 
Not as above; found on ground, or if in lichen, moss, or wood, then stalk not solong .... 41 


typically found ivhutius Gr soil; cap red or scarlet wheniiresh 24.4240 55 2 as ee 
RR, TD GPRM, AEA meee ee RING Hygrocybe subminiata (see H. miniata, p. 113) 
Not as above; often found on wood, lichens, moss (see Omphalina & Xeromphalina, p. 221) 


Cap sharply conical when young, usually retaining a pointed umbo in age, coral-pink to pink, 


pinkish-orange, or salmon; gills pink ................ Hygrocybe calyptraeformis, p. 117 
INOUCSabOvic=m=s Seem, 6. @...... : te ome, ie 43 
Entire stalk or at least the lower part distinctly viscid to slimy when moist; cap also viscid 44 
Stalk dry tosimhtly lubricous but not viscid; cap dry or viscid “2... 25. ... See. 54 
Cap small; stalk slender (usually less than 6 mm thick), hollow, not white; veilabsent .... 45 
Cap usually medium-sized to fairly large; stalk typically at least 5 mm thick, sometimes white; 

VET RESeMt OT au SCIEN. Wau cetetn tee ahve ricer tet terrane incom hi pet tar geese e ame ar 47 
Cap blackish to dark brown or grayish ..... Hygrocybe unguinosa (see H. psittacina, p. 118) 


Not ds above; Cap brighter orlightemincolor ee ee .. 46 
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46. 
46. 


47. 


47. 
48. 


48. 
49. 


49. 


50. 
50. 


SL. 


al. 
a2 


52. 
oy 


a3. 


54. 


54. 


aS. 
2) 


56. 


56. 


oT. 


aie 
58. 


58. 
a9. 


a9. 
60. 


60. 
oll. 


61. 
62. 
62. 


63. 


63. 


Cap sometimes green or greenish-tinged; gills typically adnate . Hygrocybe psittacina, p. 118 
Green shades absent; gills often decurrent ...... Hyegrocybe laeta (see H. psittacina, p. 118) 


Cap dull yellowish becoming browner or grayer in age; stalk at least 1 cm thick; gills white or 
developing greenish stains, but not yellow; found mainly under hardwoods in eastern North 


NSE a eel ee open a, aegteg porter Hygrophorus paludosus 
INGER ALD ONS I MO MO by ie 0 a) a re 48 
Cap (or center of cap) chestnut-brown to cinnamon-brown, reddish-brown, pinkish-tan, 

SIMONE OimyellOve DROWM « ...-..:5.. See. Wem Ml ec dda dee ee we ees 49 
Cap olive-brown to grayish-brown, gray, blackish, etc. ........ 0... 0c eee eee eee eee 51 
Cap and gills rufous to rusty-orange, apricot, or salmon-buff; growing under oaks in eastern 

Norile O0GiG S i ee ee Hygrophorus subsalmonius 
NOLES Olt , (ene ane eae en eee 50 
Odor fragrant, like almond extract ..... Hygrophorus variicolor (see H. bakerensis, p. 126) 
Odor more or less mild ....... Hygrophorus laurae & others (see H. roseibrunnets, p. 125) 
Lower portion of stalk sheathed with gray to brown, olive-brown, or blackish fibrits, scales, 

or granules; cap, gills, or stalk not yellow ..... Hygrophorus olivaceoalbus & others, p. 127 
INO DAS aDOVCr rican me we, Homimoe A. ols veniam . seearer eee viutte Meme eran bea ua ea raen nee Nee eet tele? a2 


Gills creamy to yellow or orange; cap and stalk often exhibitng some yellow or orange tones 
« Ca ERT ge NE a OTR Ee acer ONE, Lav Penk oh rere Hyegrophorus hypothejus, p. 126 
Vellowcand Orange tote SADSET poncessncarpmteat ecm wxemumn, wi eae eee a at a8 
Cap evenly blackish to deep olive-brown when young; found mainly in eastern North America 
Pag MORE Satter en rer care a ok ee ce ere Hygrophorus fuligineus (see H. hypothejus, p. 126) 
Cap paler when young or with a paler mare; widespread 007i... ).so43-.spse ees ees 


eo tee eee ee Hygrophorus fuscoalbus & others (see H. hypothejus, p. 126) 
Gills persistently bright orange to yellow-orange, even after cap fades; cap 1-5 cm broad, stalk 
TESS aetma Ti OMIM MN LMC Kenaee Wie rie coe Aone cco alana kane nm ta Hygrocybe marginata, p. 112 
COG Fy S COD ONG vert NE 0 cendinc Nery ea Naga rc MR ara na a he eat cement ree a3 
Cap green (citrine-green), at least when mature ............... Hygrocybe virescens, p. 118 
JUALIN oer ROP PSO ae ey era MSE ane Pen ie ane ne erat 56 
Cap gray to grayish-brown, dark grayish-brown, olive, deep olive-brown, blackish, or umber; 
nilisend cap lacking violet-or blue tomes. 2... ie rece ee ep es ie ee ee eee oy 
Cap differently colored (tan, reddish-brown, vinaceous, etc.), or if colored as above then cap 
OF allis witha violet, llac-or- bluishtinee whendntesiy [5 ee. eee a cet ag 63 


Cap conical or with a omted ninbo, dullor dark sray, 2.2.3.5. e 5 2 oe eo 
Sa ae Ae are ae Or a teem Hygrocybe acuta(see Camarophyllus recurvatus, p. 112) 
Net aisaibOVEe Meier ee eee, immer, Gites tricot ire armen cere t glue rie her nana tor 58 


dor fragmint (like-almond extract), but sometimestaint’ .....24.,.2.....--...-20.812 4. 
Sean ee ian ee SEE ee. Meee. rae Hygrophorus agathosmus & others, p. 128 
Mcloremolnul Or Mailed sO Vem ion Sten: Grated tn Aa eaten eer eee rena weet ee aE) 


Base of stalk usually pale pinkish to pinkish-orange (especially interior) .................. 
ate Re ee ere ee rant enn ee are (see Tricholoma saponaceum, p. 184) 
IS] O 1 Be Hoe itd arta goa arma ear Nae Reg ae are ee ere” are eT MeN EH A Se eye ee 60 


Stalk sheathed by grayish to dark grayish-brown fibrils, scales, or granules ............... 
Th. ee Hygrophorus inocybiformis & others (see H. olivaceoalbus, p. 127) 
NOMEN ee ROD Visage Vincents raat Orava inn inc = Raion PA Nan ence Uae), Oe... see 61 


Fruiting body rather small (cap typically less than 5 cm broad, stalk typically less than 1 cm 
thick amd sometmmes hollow)y™..........:..-- Camarophyllus recurvatus & others, p. 112 
Not as above; fruiting body medium-sized; stalk usually | cm thick or more ............ 62 


Cap viscid to slimy when moist; gills white or pink ....... Hygrophorus calophyllus, p. \29 
(ap viscid or diy, often appeatime streaked ills White Of Ofay 2.6... ec ce cw osc eh os eet es 
os re rs. Hygrophorus camarophyllus & others (see H. calophyllus, p. 129) 


Stalk rooting deeply or with a “tap root” encased by grayish-brown volva-like material; cap 
white becoming pinkish to vinaceous-red; gills white; known only from southern California 
lnder o@k: solitaty'or Clustered pn wc ic cece ences Hygrophorus marianae 

Notas above, widespread amd comimeorm em. (0M... Bo . wk cee ce eee eee eees 64 
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64. Gills (or entire fruiting body) soon streaked or stained coral-red to vinaceous, pinkish-red, or 


purple-red (especially in age), sometimes also with yellow stains .................000- 65 
64. Not as above (but gills may be naturally pinkish) ......5..me.ceue 68 
65. Associated with hardwoods (mainly oak andtanoak) ........ Hygrophorus russula, p. 123 
65. eeAssociatedswitheonifers (mainly pmeand spmice) ............. fy -p ee 66 


66. Cap reddish at first but staining yellow and becoming pale to bright yellow in age; taste bitter; 
especially common in the Rockies ..... Hygrophorus amarus(see H. purpurascens, p. 124) 
66. Notas above (but fruiting body may yellow somewhat); widespread (including Rockies) . 67 


67. Fibrillose veil present, at least when young ............ Hygrophorus purpurascens, p. \24 
67.9 VeihaBSENt sccsice Hygrophorus erubescens & H. capreolarius (see H. purpurascens, p. \24) 


68. Gills lilac or violet or pinkish to dingy flesh-colored, attached and sometimes slightly decurrent 
but not deep/y decurrent; stalk tough and fibrous, pliant, often fibrillose; cap often minutely 
scalyfor sturfy, not vaseid: sporestusually spiny .....20e8s... 0.8 (see Laccaria, p. 171) 

68. iNoasmubovesspores SMOOU .2.e. = = ae ees. «eee. 9 eee 69 


69. Gills and/or cap with a violet, purple, or bluish tinge when fresh ................-. 00 006- 
ee ee re Le ee pe hcenes Camarophyllus subviolaceus & others, p. 111 
Re OES |: (2 i MS Bn in ON. UO ee es. 70 
70. Gills brown to vinaceous-brown, adnate to decurrent; cap some shade of brown when moist, 
fading as it dries; found with hardwoods in eastern North America Hygrophorus kauffmanii 
fQ. Notws above: pills pallet oo. y. en cae eae eae cere cee oe ee re ial 


71. Growing in grass; cap buff to tan, often umbonate; gills whitish; stalk thin, tough, pliant .. 
» Helier Dna BOL. tutte emer ter eens ran eS ey See (see Marasmius oreades, p. 208) 


al MU ese OVC er de ee eerie tao ee eteramsg eg ors Path oa na oa emer ameter een een ace eet 72. 
72. (‘Cap 435 tm broader leassivanslweent-stmateiwheniMO@ist ..2........ 04 dete eee meee iy 
Jew NOLS AOE: Cap ty paieelll crm S aco 5 hs ee weed torent roel eae tat gee ge aa 74 


73. Stalk 4-7 mm thick; cap vinaceous-brown to pinkish-gray or buff, slightly viscid when moist; 
gills pimikesh-pgray or paler, distinctly decurrent; termestnial ..................."a. %..™: 
oh ncwsane esd et ecw ase ee Camarophyllus colemannianus (see C. subviolaceus, p. 111) 
73. Notas above; growing on ground orwood ............... (see Tricholomataceae, p. 129) 


74. Stalk 1-3 cm thick, the apex distinctly scurfy (punctate); cap 5-20 cm broad, pale tan to pinkish, 
flesh-colored, pinkish-orange, or occasionally whitish; gills usually tinged pink (but sometimes 
whitish); cap viscid when moist, the margin inrolled until maturity; odor not like almond 


extract; associated with conifers (especially spruce) ...... Hygrophorus pudorinus, p. 124 
74... Not with dbove combination oficharattemsies ©... 2.0.5 cee ee ee tee sete ees 75 
75. Gills distinctly paler than center of cap (white to creamy or pale yellow) ............... 76 
75. Gills colored like the cap or slightly paler or darker (pinkish to salmon, etc.) ........... 79 
76. Odor faintly fragrant (like almond extract) to strongly aromatic ..................... jel 
76. Notas above; odor usually mild or somewhat potato-like ............ 00.00.0000 eee 78 
(7. BOdonlikealmondiexiract — owe... ..... 9 snes Hygrophorus bakerensis & others, p. 126 


77. Odor strongly aromatic (but notas above) Hygrophorus pacificus (see H. bakerensis, p. 126) 


78. Cap pink or rose (but may fade!), stalk lacking sordid yellowish patches below; found under 
mountain conifers, often near melting snow Hygrophorus goetzii (see H. pudorinus, p. 124) 
78. Not withabove features .............. Hygrophorus roseibrunneus & many others, p. 125 


79. Odor sickeningly sweet; fruiting body pinkish-buff to pinkish-cinnamon; cap not viscid ..... 
Mees bine pew css RB ere. 6. see. Camarophyllus graveolens 
TQ SNM acl) a Cite cee ee ea: « ena nV CIR Ee iw ND Oe Te Re Bete en 80 


80. Cap whitish to buff, sometimes with darker spots or zones; odor often faintly fruity (if kept in 
a closed space); gills pinkish-cinnamon to salmon or ochre-salmon; associated with conifers 
(but not redwood); gill hyphae divergent . Hygrophorus saxatilis (see H. pudorinus, p. 124) 
SO. Not withwovenlemimtce. nar. cnc cth ua nr irene nets ce ee eee eran cee Si re 81 


81. Cap whitish when young Hygrophorus albicastaneus & others (see H. roseibrunneus, p. 125) 
81. Cap not white when young (but may be quite pale in age or after fading) ............... 82 


82. Gillsadnexed toadnate or slightly decurrent; stalk 14 cm thick, cap5-13 cm broad; odor mild or 
radish- to cucumberlike; gill hyphae divergent; usually associated with oak .............. 
23 ee ee ee Hygrophorus nemoreus (see Camarophyllus pratensis, p. 110) 
$2. Notasabovepillssuallydecument ....,..-5........... Camarophyllus pratensis, p. 110 


Left: Hygrophorus subalpinus is a robust whitish conifer-loving waxy cap (see description on p. 
121). Note the slight annulus (ring) on specimen at left. Right: Camarophyllus borealis and its close 
relatives are white to yellowish with a slender build, decurrent gills, and little or no odor. 


Camarophyllus borealis (Snowy Waxy Cap) 


CAP 1-5 cm broad, convex or obtusely umbonate, often expanding in age to plane or 
depressed; surface smooth, moist or lubricous but not viscid, watery white to dull white. 
Flesh thin, soft, white, odor mild. GILLS usually decurrent, well-spaced, thick, soft, 
somewhat waxy; white. STALK 2-9 cm long, 2-5 (8) mm thick, equal or tapering down- 
ward, smooth, firm, dry, often curved or sinuous, white. VEIL absent. SPORE PRINT 
white; spores 7-9 (12) x 4.5-6.5 microns, elliptical, smooth. Gill tissue interwoven. 


HABITAT: Scattered or in groups on ground and humus in woods orat their edges, widely 
distributed. In our area this species and its relatives C. virgineus and C. niveus (see com- 
ments) are fairly common throughout the mushroom season, but seldom occur in the 
large numbers typical of Hygrophorus eburneus. The best fruitings usually occur in the 
winter, often in relatively dry weather. 


EDIBILITY: Edible but fleshless, flavorless, and savorless. 


COMMENTS: Also known as Hygrophorus borealis, this is one of several rather small, 
whitish waxy caps with a dry to slightly viscid (not slimy) cap, slender non-viscid stalk, 
and interwoven gill tissue. Others include: C. niveus, common, cap slightly viscid and 
slightly striate when moist; C. virgineus, especially common in California, cap dry and 
usually tinged yellow in age or dry weather, and spores 8-12 microns long; C. angustifolius, 
dull white with spores 5-8 microns long; C. cremicolor, with pale yellow gills when young; 
and three species with parallel gill hyphae and non-decurrent gills: Hygrocybe subaustrali- 
ga, small, cap scarcely viscid, gills notched or adnexed, fairly common; H. albinella, cap 
white and conicalat first, stalk dry, rare; and H. fornicata, witha grayish-tinged viscid cap. 
All of these have been placed in Hygrophorus. None have the slimy capand stalk of Hygro- 
phorus eburneus. Alboleptonia sericella and Inocybe geophylla can be similar but have 
pinkish and brown spores respectively. See also the undescribed Marasmius on p. 206. 


Camarophyllus russocoriaceus (Cedar Waxy Cap) 


CAP 1-3 (5) cm broad, convex to plane or slightly umbonate to slightly depressed; surface 
smooth, not viscid, white or often tinged pale tan to yellowish, especially at the center. Flesh 
whitish, thin; odor fragrant when fresh (like arborvitae or cedar). GILLS well-spaced, 
usually decurrent, thick, slightly waxy, white or whitish. STALK 3-10 cm long, 2-5(8)mm 
thick, equal or tapered downward, often long in relation tocap; dry, smooth, colored more 
orlesslikecap, oftencurved orsinuous. VEILabsent. SPORE PRINT white; spores 6.5-9 x 
4-6 microns, elliptical, smooth. Gill tissue interwoven. 


Camarophyllus russocoriaceus is a slim waxy cap that smells like cedar or Russian leather. Note 
off-white to buff-colored cap and long, slender stem. 


HABITAT: Widely scattered or in small groups in woods or at their edges, known only 
from the west coast (in addition to Europe). Common in our area in the fall and winter, 
especially at higher elevations in the coastal mountains, but rarely in large numbers. 


EDIBILITY: Not recommended—it has a slightly medicinal flavor, at least raw. 


COMMENTS: The piquant cedarlike odor distinguishes this plain-looking waxy cap 
from C. borealis and other look-alikes. Other species: Hygrophorus pusillusisasomewhat 
similar species with a viscid cap that is usually tinged cream or pale brownish-flesh-color. 
It has a slight fragrant odor, divergent to nearly parallel gill tissue, and occurs in groups or 
troops under conifers in northern California and the Pacific Northwest. 


Camarophyllus pratensis (Meadow Waxy Cap) 


CAP 2-9 (10) cm broad, obtuse to broadly convex becoming broadly umbonate or plane to 
depressed in age; surface smooth or sometimes cracking in age (especially at center), not 
viscid; rufous to dull orange or pale dull orange, fading to salmon-buff, pinkish-tan, buff, 
tawny, or even whitish; margin often wavy. Flesh white or tinged cap color; odor mild. 
GILLS typically decurrent, same color as cap or paler (usually pale dull orange or salmon- 
buff to nearly white); well-spaced, thick, broad, somewhat waxy. STALK 3-10 cm long, 
0.5-2 cm thick, whitish or tinged cap color, equal or tapering downward, dry, smooth or 
fibrillose. VEIL absent. SPORE PRINT white; spores 5.5-8 « 3.5-5 microns, elliptical to 
nearly round. Gill tissue interwoven. 


HABITAT: Solitary to scattered or gregarious in damp places—common and very widely 
distributed—from Europe to Iceland to South America. In our area it fruits mainly in 
the winter under redwood, but as its name implies (pratensis=fields), it can also occur in 
open or grassy situations. 


EDIBILITY: Edible and rated highly in Europe (one author even puts in on a par with 
morels!). However, my own experience with it gave me no great cause for enthusiasm. 
Unlike the similarly-colored chanterelle, it is readily attacked by maggots. 


COMMENTS: Better known as Hygrophorus pratensis, this common waxy cap is ex- 
tremely variable in size and shape, but can generally be recognized by its pale, dull orange 
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Camarophyllus pratensis is variable in both shape and color, but the gills are nearly always decurrent 
and widely spaced, and the cap is never slimy. 


color and decurrent gills. The cap and stem are not viscid, but the gills are thick and rather 
waxy. Robust individuals are slightly reminiscent of chanterelles (Cantharellus cibarius ), 
but differ in their duller color and broad, well-developed gills with acute rather than blunt 
edges. A similarly colored species, Hygrophorus nemoreus, is fairly common in our area 
with oak in the fall and winter. It is larger and fleshier than C. pratensis(cap5-13 cm broad, 
stalk 1.5-4 cm thick) and has a slightly viscid to dry, orangish or cinnamon-orange cap, 
adnexed to adnate or slightly decurrent gills, a mild to radish- or cucumberlike odor, and 
divergent gill tissue. It is large enough and common enough to be worth sampling, but 
I can find no information on its edibility. 


Camarophyllus subviolaceus (Violet-Gray Waxy Cap) 


CAP 2-6 cm broad, broadly convex to plane or slightly depressed with an uplifted margin; 
surface slightly viscid when moist, hygrophanous: violet-gray to violet-brownat least atthe 
margin when moist (center often paler), fading as it dries to gray or pallid; margin trans- 
lucent striate when fresh. Flesh rather thin, colored like cap or paler; taste mild to bitter or 
slightly acrid. GILLS decurrent, whitish soon becoming smoky-violet or gray witha violet 
tinge; well-spaced, thick, soft, rather waxy. STALK 3-7 cm long, 0.4-1 cm thick, equal or 
tapered downward, dry, smooth, white or tinged cap color, often curved. VEIL absent. 
SPORE PRINT white; spores 6-8 x 4-6 microns, elliptical, smooth. Gill tissue interwoven. 


Camarophyllus subviolaceus has widely spaced decurrent gills that are violet-gray when fresh. 
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HABITAT: Scattered orinsmall groupsin woodsand swamps throughout northern North 
America, late summer through early winter. I have found it several times in the 
Pacific Northwest but it is not particularly common. 


EDIBILITY: Unknown. 


COMMENTS: Better known as Hygrophorus subviolaceus, this beautiful species has 
been included because its violet-tinged gills are unusual for a‘waxy cap. There are several 
similarly-colored species, including: C. pallidus, with smaller, round or nearly round 
spores and a viscid, violet-gray cap; C. angelesianus, with amyloid spores and a viscid 
cap that does not fade appreciably, usually found at high elevations in the spring and 
summer; C. rainierensis, with a strong green corn odor and slightly viscid cap; and C. 
cinereus, with a non-viscid cap, mild taste, and larger spores. Other species include: 
C. colemannianus, closely related, but with a viscid, brown to pinkish-gray to buff cap 
and pinkish-gray to pale buff colors; Hygrocybe caerulescens, a bluish-tinged species 
with parallel gill tissue; and Hygrocybe purpureofolia, with lavender to dull purplish 
gills and a brown cap that fades to yellow-orange, found in eastern North America. 


Camarophyllus recurvatus (Little Brown Waxy Cap) 


CAP 1-3 cm broad, convex becoming plane or slightly depressed, sometimes with a small 
pointed umbo; surface smooth or cracking into small scales, dry to slightly viscid, dark to 
pale olive-brown or at times pallid; margin often wavy or pleated. Fleshthin, olive-brown, 
odor mild. GILLS decurrent, well-spaced, broad, thick, soft and rather waxy, white or 
grayish-white. STALK 2-5 cm long, 3-6 mm thick, equal or tapering downward, smooth, 
not viscid, whitish orcolored likecap. VEILabsent. SPORE PRINT white; spores 7-10 4- 
6 microns, elliptical, smooth. Gill tissue interwoven. 


HABITAT: Scattered to gregarious under conifers and in open, grassy areas; widely 
distributed. I’ve seen large fruitings in northern California but have yet to find it in ourarea. 


EDIBILITY: Unknown. 


COMMENTS: Also known as Hygrophorus recurvatus, this is one of a number of 
undistinguished, brown to grayish waxy caps that qualify as “LBM’s.” Astheyare unlikely 
to interest the average collector, onlya few others are worth mentioning: Hygrocybe ovina, 
with deeply notched to adnate gills and a convex to plane, grayish-browncap that often has 
a paler or yellower margin; Hygrocybe nitrata, with a nitrous odor; Camarophyllus 
paupertinus, with a small (1-2 cm) cap and exceedingly strong, disagreeable odor (known 
only from northern California under redwoods); Hygrocybe acuta, withasharply conical, 
dull gray to gray-brown cap, growing under conifers on the west coast; and Hygrocybe 
atro-olivacea, with a minutely scaly cap that is dark at the center or throughout. 


Hygrocybe marginata (Orange-Gilled Waxy Cap) 


CAP 1-5 cm broad, conical or convex becoming umbonate, plane, or with uplifted margin; 
surface smooth, hygrophanous but not viscid: deep yellow to yellow-orange or orange 
when moist, sometimes with an olive tinge, fadingto pale yellow or whitishas it dries. Flesh 
thin, fragile, waxy. GILLS slightly decurrent to adnate, adnexed, oreven free; well-spaced, 
broad, thick, soft, waxy; brilliant orange or at times orange-yellow, not fading. STALK 
4-10 cm long, 3-6 mm thick, more or less equal, smooth, fragile, not viscid; pale orange to 
buff or pale yellow-orange, often curved; hollow. VEIL absent. SPORE PRINT white; 
spores 7-10 x 4-6 microns, elliptical, smooth. Gill tissue parallel to somewhat interwoven. 


HABITAT: Solitary to scattered or in small groups in humus and on very rotten wood, 
under both hardwoods and conifers; common in eastern North America in summer and 
fall, known also from the Pacific Northwest and to be expected in northern California. 
I have not seen it in our area. 
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EDIBILITY: Edible but of negligible substance and flavor. 


COMMENTS: The gills’ ability to retain their bright orange color long after the cap has 
faded is the outstanding attribute of this modest waxy cap, also known as Hygrophorus 
marginatus. The cap is at times slightly greasy or tacky to the touch, but never truly viscid. 
Several color forms occur, including one with an olive cap (fairly common in Washington) 
and another with yellow gills (in eastern North America). 


Hygrocybe miniata (Miniature Waxy Cap) 


CAP 1-4cm broad, convex to plane orslightly depressed; surface smooth or minutely scaly, 
hygrophanous but not viscid: bright red to scarlet when moist, quickly fading as it dries to 
orange and finally yellow. Flesh very thin, waxy, colored more or less like cap. GILLS 
adnexed to adnate or very slightly decurrent, soft, waxy, thick, broad, red to orange, 
yellow, or peachy (fading like cap). STALK 2-5 (8) cm long, 2-4 mm thick, equal, smooth, 
dry, red to orange or yellow (fading like the cap but more slowly). VEIL absent. SPORE 
PRINT white; spores 6-10 x 4-6 microns, elliptical, smooth. Gill tissue parallel. 


HABITAT: Solitary, scattered, or in groups or small tufts on ground, rotting logs, or in 
moss; widely distributed and common. In our area it fruits in the late fall and winter in a 
variety of habitats, but usually in deep shade. The largest fruitings ve seen were in a 
dense stand of pole-size redwood saplings and in a plot of cypresses mixed with oaks. 


EDIBILITY: Edible but of negligible substance and according to most sources, bland. 
However, Captain Charles McIlvaine says: “The gunner for partridges will not shoot 
rabbits; the knowing toadstool-seeker will pass all others where H. miniatus abounds.” 


COMMENTS: The small size, waxy gills, and convex to plane, non-viscid cap that fades 
markedly from red to yellow or orange are the far-from-infallible fieldmarks of this dainty 
fungus. It is better known as Hygrophorus miniatus. The cap is neither viscid nor conical, 
and is often minutely scaly (squamulose). Its frequent occurrence on rotten wood 
is unorthodox behavior for a waxy cap. Other species: H. squamulosa has thicker, firmer 
flesh but is otherwise similar. H. cantharellus is very similar but has a longer stem and de- 
current gills; H. moseri has a less scaly cap and decurrent gills. H. subminiata has a 
minute(upto1.5 cm broad), scarlet to orange, slightly viscid cap plus decurrent, whitishto 
pale yellowish gills and a very thin (about 2 mm) stalk; it is fairly common in our area, 
especially under redwood. H. turunda is a widespread miniature northern species with 


Hygrocybe miniata has a bright red cap that fades to orange or yellow as it loses moisture. Note 
small size (the largest is 2 cm broad) and convex (not conical) cap. 
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minute brown to grayish squamules(scales) ona red to yellow background. There are also 
several minute species with a slimy-viscid cap and stalk when fresh, including: H. reai, with 
a bitter-tasting cap; H. minutula, with a stalk that fades to yellowish in age; and H. sub- 
minutula, whose stalk scarcely fades from red. All of the above species have ared toscarlet 
cap when moist, and all were originally placed in Hygrophorus. None are worth eating. 


Hygrocybe coccinea (Righteous Red Waxy Cap) Color Plate 20 


CAP 1.5-4 (6) cm broad, obtusely conical or convex becoming plane or slightly umbonate; 
surface smooth, dry or tacky, deep red, blood-red, or bright red when fresh, fading some- 
what in age or developing paler streaks or splotches. Flesh thin, reddish to orange, waxy. 
GILLS adnate to adnexed or free, reddish to orange or peachy, or red with yellow edges; 
thick, broad, soft, waxy. STALK 3-7 (10) cmlong, 3-8 mm thick, equal, smooth, not viscid, 
hollow; usually red to reddish-orange with a yellow base (but base sometimes appearing 
whitish from mycelium); typically not fibrillose-striate. VEIL absent. SPORE PRINT 
white; spores 7-10.5 x 4-5 microns, elliptical, smooth. Gill tissue parallel. 


HABITAT: Solitary, scattered, or in small groups in woods and other wet places; widely 
distributed, but not as common in North America as H. punicea. Like H. punicea, it is 
frequent in our area in the winter under redwoods or in mixed woods. Curiously, in some 
regions (such as England) it grows mainly in open fields! 


EDIBILITY: Said to be edible, but easily confused with H. punicea. I haven’t tried it. 


COMMENTS: Also knownas Hygrophorus coccineus, this exquisite bright red waxy cap 
ranks among our most beautiful mushrooms and is definitely worth seeking out. It is 
redder than H. miniata and does not fade nearly as drastically. It is often confused with 
H. punicea, but that species is usually more robust, hasa distinctly viscid cap(when moist), 
and most often has a yellow to orange, fibrillose-striate stem with a whitish base rather 
than a red stem with a yellow base (see color plates 20 and 21). Other species: H. marchii 
is a similar species with a viscid red cap that soon dries out and fades to orange or yellow- 
orange. Like H. coccinea, itisa rather small, slender species (stalk 3-6 mm thick) that calls 
to mind H. flavescens but for its color. It is widely distributed but I have not seenit locally. 


Hygrocybe punicea —_ (Scarlet Waxy Cap) Color Plate 21 


CAP 2.5-12 (14) cm broad, obtusely conical or convex when young, then plane to broadly 
umbonate or with uplifted margin in age; surface smooth, viscid or lubricous when moist, 
deep red to bright red, fading (often in streaks or splotches) to reddish-orange and finally 
orange. Fleshrather thin, waxy, watery reddish-orange to yellow-orange. GILLS adnateto 
adnexed or free, reddish-orange to yellow or peachy, well-spaced, thick, broad, soft, waxy. 
STALK 3-12 cm long, 0.5-2 cm thick, equal or narrowed at base, smooth, not viscid, often 
fibrillose-striate; yellow or sometimes red soon fading to orange or yellow; base usually 
whitish but sometimes yellow. VEIL absent. SPORE PRINT white; spores 7-12 = 4-6 
microns, elliptical to oblong, smooth. Gill tissue parallel. 


HABITAT: Scattered to gregarious in cool, damp places (usually in woods); widely 
distributed and fairly common in our area in the winter and early spring, especially under 
redwood. It is usually the last waxy cap to appear (mid-January or later). 


EDIBILITY: Listed as edible in most books, but poisonousat least tosome people! I know 
two toadstool-testers who had very unpleasant experiences with it. It is an efficient con- 
centrator of the malleable metallic element cadmium, which is decidedly deleterious 
when consumed ona regular basis. 


COMMENTS: Better known as Hygrophorus puniceus, this beautiful mushroom is as 
easy to recognize as it is difficult to overlook. The bright red sticky cap and indisputably 
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waxy gills make it stand out vividly in the dim, damp milieu where it thrives. It is just as 
common in our wintertime woodsas H. coccinea, but much more conspicuous because of 
its larger size. Fora comparison of the two, see comments under H. coccinea. Other species 
in the H. punicea “complex” include: H. laetissima, with an even brighter red cap plus a 
white stalk when young; H. splendidissima, stalk white becoming reddish-striate in age, 
and H. aurantiosplendens, whose cap fades more markedly. All of these favor redwoods 
in California and could just as well be treated as variations of H. punicea. 


Hygrocybe flavescens (Golden Waxy Cap) Color Plate 22 


CAP 2-7 cm broad, broadly convex becoming plane or with margin slightly uplifted; 
surface smooth, viscid when moist, bright lemon-yellow to golden-yellow (or sometimes 
orange toward the center). Flesh thin, yellow, waxy. GILLS typically adnexed or free, 
soft, thick, waxy, yellow or pale yellow. STALK 4-9 cm long, 3-10 mm thick, equal, 
smooth, sometimes tacky or slightly viscid but not slimy; easily splitting, often grooved, 
yellow to yellow-orange witha whitish base. VEILabsent. SPOREPRINT white; spores 7- 
9 x 4-5 microns, elliptical, smooth. Gill tissue parallel. 


HABITAT: Solitary to widely scattered or in small groups on ground, usually in woods, 
widely distributed. Common in our area in the winter, especially under redwood but also 
with oak, madrone, etc. It usually peaks well after H. acutoconica has finished fruiting, 
sometimes when the bright red waxy caps (H. punicea and H. coccinea) appear. 


EDIBILITY: Edible, but far from incredible: it is watery and has little substance or taste. 
One author says it “would make a colorful and novel addition to a salad.” So would a 
banana slug. 


COMMENTS: The bright yellow to lemon-yellow color, convex to plane cap, and waxy 
gills identify this beautiful mushroom, better knownas Hygrophorus flavescens. The capis 
never red as in H. punicea, nor is it conical as in H. acutoconica. In rainy weather the 
surface of the cap can be quite viscid or even slippery—giving it the appearance of a just- 
licked lollipop—but in dry weather it is often somewhat silky or shiny. Other widely dis- 
tributed yellow to orange species with non-conical caps include: H. chlorophana, often 
confused with H. flavescens, but slightly smaller with a distinctly slimy stalk when moist; 
H. ceracea, with a slightly viscid cap and stalk and adnate to decurrent gills; H. citrino- 
pallida, with a slimy-viscid cap and stalk that fade from yellow to whitish and gills that 
retain their yellow color; H. flavifolia, witha slimy-viscid cap and white, slimy-viscid stalk; 
H. parvula, with a non-viscid stalk and decurrent gills; and HM. nitida, always yellow when 
fresh, with a centrally depressed cap (even when young), gills that are soon deeply de- 
current, and a frequently viscid stalk. The latter species is widely distributed but espe- 
cially common in mossy or boggy areas in eastern North America. In both H. nitida and 
H. flavifolia the cap often fades to creamy or whitish as it loses moisture or ages. 


Hygrocybe acutoconica (A Cute Conic Waxy Cap) 


CAP 2-7 (10) cm broad, bluntly or acutely (sharply) conical when young, sometimes 
expanding in age but usually retaining pointed umbo; surface smooth, viscid or slimy when 
moist, bright yellow to yellow-orange or orange (the orange usually toward center). Flesh 
soft, thin, waxy, yellow. GILLS adnexed to free, thick, soft, broad, waxy, yellow, never 
blackening. STALK 5-8 (12) cm long, 3-6 (10) mm thick, equal or thicker below, usually 
longitudinally striate and/or twisted, easily splitting; smooth, moist or slightly viscid, 
yellow to yellow-orange, but usually white at base; not blackening when handled, but 
base may bruise or age grayish to nearly black. VEIL absent. SPORE PRINT white; spores 
9-15 x 5-9 microns, elliptical, smooth. Gill tissue parallel. 


Hygrocybe acutoconica. This common yellow to orange waxy cap does not blacken when handled. 
The cap is sharply conical when young, but eventually expands as shown at left. 


HABITAT: Scattered to gregarious on ground in woods or under trees, widely distributed. 
In our area it fruits in the fall and early winter, mostly under redwood and oak. It is nearly 
as common as its blackening counterpart, H. conica, but has a shorter season. 


EDIBILITY: Harmless, fleshless, flavorless (see comments on edibility of H. flavescens). 


COMMENTS: Better known as Hygrophorus acutoconicus, this cute, conic waxy 
cap differs from H. conica in its yellowish gills and “failure” to blacken when handled. 
Scientists may scoff at our tendency to anthropomorphize (attribute human qualities to 
inhuman beings or inanimate objects), yet our language leaves us little choice. For instance, 
the word “failure” (with its attendant implications of inadequacy, its connotation of 
“attempting to, but not succeeding”) is often utilized by taxonomists to denote “absence.” 
Before I’m accused of lending credence to this trend, let me earnestly put this question to 
you philosophical few among the myopic many (or you fungophilic few among the 
mycophobic many): Isthe “failure” in this case an innate inability to succeed? Anadmirable 
example of genetic (or aesthetic) restraint? A coincidental and pointless byproduct of 
circumstance? Or none of the above? .... Other species: H. langei and H. aurantiolutescens 
are very similar if not the same; H. cuspidata (called H. persistens by some) is also similar 
but has a conical red cap when fresh that fades with age, plus an orange to yellow stem. It 
is widely distributed, but I have yet to find it south of San Francisco. 


Hygrocybeconica (Witch’s Hat; Conical Waxy Cap) Color Plate 19 


CAP 1-5(12))cm broad, bluntly to sharply conical, sometimes expanding inage but usually 
retaining a pointed umbo; surface smooth, dry to moist or slightly viscid, sometimes red 
but more often orange, yellow, or olive-yellow; blackening inage or upon handling; margin 
sometimes uplifted in old age. Flesh thin, waxy, blackening in age. GILLS adnexed or 
free, thick, broad, soft, waxy, usually whitish but sometimes tinged yellow, soon becoming 
grayish and finally black. STALK (2) 4-20 cm long, 0.3-1 (1.5) cm thick, equal, not viscid 
or only slightly so, usually striate and/ ortwisted, hollowinageand easily splitting; pallid to 
yellow, olive-yellow, orange, or red, with a whitish to gray base, but turning gray or black 
when handled or in age. VEIL absent. SPORE PRINT white; spores 8-14 « 5-7 microns, 
elliptical, smooth. Gill tissue parallel. 


HABITAT: Solitary to scattered or gregarious on ground in damp places (usually in 
woods); widely distributed and very common, but rarely fruiting in large numbers. It is 
known from a wide variety of habitats in North America, but in our area shows a pro- 
nounced preference for redwood and cypress. It fruits in the falland winter and, along with 
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Hygrocybe conica (better known as Hygrophorus conicus) is one of our most common waxy caps. 
Note conical cap (which may expand somewhat in age) and tendency to blacken. 


H. acutoconica, is usually the first of the brightly colored waxy caps to appear. Bob 
Winter says it often grows on lawns in Fresno, California. 


EDIBILITY: Not recommended. It was once considered poisonous, perhaps due to its 
blackening qualities, but also because four deaths in China were (mistakenly?) attributed 
to it. Now it’s generally regarded as harmless, but Larry Stickney, chef extraordinaire, 
meandering mainstay of the Mycological Society of San Francisco, and an inimitable 
mushroom-loving marvel of a man, says it “elicited an odd sensation of lightheadedness 
and numbness” when he tried it. At any rate, it hardly seems worth experimenting with 
such a thin-fleshed, watery, tasteless morsel. 


COMMENTS: The conical cap and tendency of all parts to blacken when handled im- 
mediately identify this cosmopolitan mushroom. Itislikelyto beamongthe first waxy caps 
encountered by beginners and is quite beautiful and waxy-looking when growing in the 
woods. By time it is brought home, however, it is often barely recognizable because of the 
gray and black stains that develop. Old, withered, completely black speimens are 
sometimes found growing alongside vividly colored fresh ones. When growing in deep 
humus (e.g., redwood duff) the stalk is often quite long, but when growing in bare soil or 
grass or shallow humus it is apt to be shorterand/ orstouter; Hygrophorus conicusisasyn- 
onym. The “splitters” recognize several closely related blackening species, including: Hy- 
grocybe nigrescens, with a bluntly conical, red to scarlet cap, often found under oak; H. 
singeri, cap and stalk distinctly viscid; and H. olivaceoniger, small, thin, and olive-green. 


Hygrocybe calyptraeformis (Salmon Waxy Cap) Color Plate 23 


CAP 2.5-7 cm broad, acutely (sharply) conical at first, then expanding somewhat but 
retaining a pointed umbo; surface dry or slightly viscid, smooth, coral-pink to pink to 
salmon when young (rarely tinged lavender), paler (or pinker or oranger, sometimes 
with whitish areas) in age; margin often splitting at maturity and sometimes uplifted. Flesh 
thin, watery pinkish, waxy. GILLS adnate to adnexed or even free, thick, soft, waxy, pink 
to pale pink. STALK 3-16 cm long, 3-8 (10) mm thick, usually rather long and slender, 
equal, smooth, often longitudinally striate and/or twisted; fragile, hollow, and easily 
splitting, white or tinged pinkish (or rarely lavender), not truly viscid. VEIL absent. 
SPORE PRINT white; spores 6-9 x 4.5-6 microns, elliptical, smooth. Gill tissue parallel. 
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HABITAT: Solitary to widely scattered or in small groups on ground in woods orat their 
edges (often rooted deeply in the humus); widely distributed but notcommon. I havefound 
it only twice in our area, under redwoods, in the winter. 


EDIBILITY: Edible. 


COMMENTS: In my fickle fungal opinion, this striking species is one of the most beautiful 
and elegantof all the waxy caps, its rarity serving to accentuate its beauty. Ina genus noted 
for its bright colors, this species still manages to stand out—its pointed pink to 
salmon cap and pink gills render it distinct. H. psittacina and H. laetacan be pinkish, but 
are smaller, usually slimy, and are never as sharply conical. Nolanea salmonea of eastern 
North America is also similar, but gives a pinkish spore print and does not have waxy gills. 
Hygrophorus calyptraeformis is a synonym. 


Hygrocybe virescens —_(Lime-Green Waxy Cap) 


CAP 2-5 cm broad, obtusely conical or convex becoming plane, umbonate, or with uplifted 
margin in age; surface smooth, moist or tacky but not truly viscid; color variable when 
young (honey-yellow or green mixed with dull orange, etc.), but soon becoming citrine- 
green to yellow-green (“lime-green”) overall. Flesh thin, fragile, greenish, waxy. GILLS 
adnexed to free, whitish or with citrine-green tints, thick, soft, waxy. STALK 3-7 cm long, 
3-8 mm thick, more or less equal, smooth, hollow in age, not viscid; lime-green with a 
whitish base. VEIL absent. SPORE PRINT white; spores 7-10 = 5-6.5 microns, elliptical, 
smooth. Gill tissue parallel. 


HABITAT: In scattered groups or tufts under redwood, northern California, apparently 
quite rare. I have seen only one substantial fruiting—in December of 1971 at Van Damm 
State Park in Mendocino County. Subsequent expeditions to the same area failed to turn 
it up. 

EDIBILITY: Unknown. 


COMMENTS: The striking “lime-green” color of the cap and stalk make this one of the 
easiest of all waxy caps to identify. Unfortunately, it is one of the most difficult of all waxy 
caps to find! The above description is adapted from that of Alexander Smith, who 
originally found it near Trinidad, California. Whereas many waxy caps are cosmopolitan 
(particularly Hygrocybes), this one appears to have a sharply limited habitat and 
geographical distribution. The only other green waxy cap, H. psittacina, is smaller, 
slimmer, and slimier, and is green when young rather than in age. 


Hygrocybe psittacina (Parrot Waxy Cap) Color Plate 18 


CAP 1-3 cm broad, bell-shaped or convex to broadly umbonate or plane in age; surface 
smooth, slimy or viscid when moist, usually shiny when dry; color extremely variable: at 
first dark green to bright green or olive-green, but soon fading to some shade of yellow, 
pink, orange, rufous, vinaceous, ochre-buff, tawny, etc.; margin translucent-striate when 
moist. Flesh thin, soft, waxy, odor mild. GILLS adnate to very slightly decurrent, but 
sometimes seceding; well-spaced, soft, thick, waxy; at first greenish, then fading like the 
cap (but often yellower or redder), and often retaining slight greenish tints. STALK 2-6(8) 
cm long, 2-5 mm thick, equal or tapering upward, hollow, smooth, very slimy or viscid 
when moist, greenish when young but soon fading to yellow or cap color (pink, orange, 
etc.). VEIL absent. SPORE PRINT white; spores 6.5-10 < 4-6 microns, elliptical, smooth. 
Gill tissue parallel. 


HABITAT: Solitary to scattered or insmall groupsindampsoil, moss, humus, etc.; widely 
distributed. Fairly common in our area in late fall and winter but easily overlooked. Like 
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most of our Hygrocybes it favors redwood, but also occurs under other trees as well as on 
mossy roadbanks or in grass. The largest fruiting ve seen was in a swampy hardwood 
forest in Pennsylvania. 


EDIBILITY: Edible, but slimy and insubstantial. Raw specimens make a colorful but 
slippery supplement to salads, sliding down your throat before you can savor them. 


COMMENTS: Also known as Hygrophorus psittacinus, this slippery little fungus is a 
cinch to recognize when young and fresh—there is no other small green agaric with a 
glutinous cap and stem! As it dries out, however, it changes color drastically, and faded 
specimens have been known to fool the most seasoned Hygrocybe-hound. The rate, 
extent, and nature of the color changes seem to vary according to environmental condi- 
tions, but close inspection will often reveal a faint olive tinge somewhere on the fruiting 
body. Even when there is no green present, the small size and slimy-viscid stalk will dis- 
tinguish it from all but H. /aeta (see below). The stalk can be so slimy that it is difficult to 
pluck. Other species: H. psittacina var. californica is a rare fungus with a beautiful blue 
rather than gorgeous green cap in youth. H. laeta is a widely distributed species of variable 
color (violet-gray to pinkish, orange, vinaceous, etc.), but is never green when young and 
usually has decurrent gills. It, too, has a slimy-viscid cap and stalk. H. unguinosa has a 
slimy-viscid, gray to dark brown to nearly black cap and stem, and is also widely dis- 
tributed. For viscid-stalked Hygrocybes with bright yellow to orange or red caps, see 
comments under H. flavescens and H. miniata. 


Hygrophorus chrysodon (Flaky Waxy Cap) Color Plate 17 


CAP 2.5-8 (10) cm broad, convex to plane or broadly umbonate; surface smooth, viscid 
when moist, white except for delicate yellow to golden-orange flakes or granules on the 
margin (or sometimes tinted yellow throughout); margin at first inrolled. Flesh thick, soft, 
white. GILLS typically decurrent, well-spaced, white, soft, rather waxy. STALK 3-10 cm 
long, 0.5-2 cm thick, equal, viscid when moist, white except for a ring of yellow to golden- 
orange granules at apex (or in rainy weather, the granules dispersed throughout). VEIL 
evanescent, leaving slime on stalk. SPORE PRINT white; spores 7-10 « 3.5-5 microns, 
elliptical, smooth. Gill tissue divergent. 


HABITAT: Solitary to gregarious in woods; widely distributed, but not very common 
in our area. It is said to favor conifers, but in coastal California it shows a definite pre- 
ference for madrone and tanoak, fruiting sporadically during the late fall and winter. 


EDIBILITY: Edible, but slimy and bland (for more details see H. sordidus). 


COMMENTS: The exquisite flakes of gold on the cap margin and/ orstalk apex (see color 
plate!) are unique to this beautiful species. However, rain may obliterate the granules or 
disperse their yellow pigment over the entire cap and stem surfaces, leading to confusion 
with H. gliocyclus, H. eburneus, and other white or yellowish waxy caps. 


Hygrophorus eburneus (Ivory Waxy Cap) 


CAP 2-7 (10) cm broad, obtuse to convex becoming broadly umbonate to plane or with 
uplifted margin; surface smooth, extremely slimy or viscid when wet, pure white or some- 
times slightly yellowish in old age or occasionally with small pinkish spots; margin at first 
inrolled. Flesh soft, white, odor mild. GILLS adnate to decurrent, well-spaced, thick, soft, 
waxy, pure white to very slightly yellowish in old age. STALK 4-15 (18) cm long, 0.3-1 (2) 
cm thick, equal or tapered toward base, usually rather slender; smooth or with punctate 
apex, slimy-viscid when moist, pure white, but sometimes discoloring slightly yellowish or 
pinkish in age. VEIL evanescent, depositing slime on stalk. SPORE PRINT white; spores 
6-9 x 3.5-5 microns, elliptical, smooth. Gill tissue divergent. 


Hygrophorus eburneus. Sometimes called “Cowboy’s Handkerchief,” this common pure white waxy 
cap is easily told by its slimy cap and stem. In wet weather the cap is coated with such a thick layer 
of slime that it looks as if someone blew their nose. on it. 


HABITAT: Scattered to gregarious or tufted on ground in woods, very widely distributed 
but most common on the west coast. In ourarea itis mycorrhizal with hardwoods and is the 
most common fall and winter Hygrophorus of our oak-madrone woodlands. In other 
regions it may grow with conifers, e.g., in Oregon it is often abundant in oak-pine forests 
and in New Mexico it fruits in the late summer and fall under pinyon pine. 


EDIBILITY: Edible and collected by some people in spite of its sliminess (see comments 
on edibility of H. sordidus). 


COMMENTS: The pure white slimy cap and slimy stem plus the soft, waxy white gills 
typify this cosmopolitan Hygrophorus, which is the type species of the genus. Sometimes 
the layer of slime is so thick that it’s difficult to pick up the mushroom. At other times the 
slime dries out, in which case there is likely to be debris glued irrevocably to the cap—a sure 
sign that H. eburneus ranks with Limacella illinita and H. gliocyclus (among others) as 
the “slipperiest and slimiest gilled fungus among us.” (L. illinita is also white, but has free 
gills, while H. gliocyclus is squatter, slightly yellower, and is monogamous with pine). 
H. piceae is a very similar species with a pure white viscid cap and non-viscid stalk. It is 
common under conifers, especially spruce, in the Pacific Northwest and northern Califor- 
nia. For similar species with a buff- or ochre-tinged cap, seecomments under #7. gliocyclus. 


Hygrophorus gliocyclus (Glutinous Waxy Cap) 


CAP (2) 4-10 (15) cm broad, convex or obtuse becoming broadly umbonate, plane, oreven 
shallowly depressed; surface smooth, very slimy or viscid when moist, white to pale cream, 
usually more yellowish or buff toward the center; margin at first inrolled. Flesh white, 
fairly firm. GILLS adnate to decurrent, fairly well-spaced, thick, soft, somewhat waxy; 
whitish to pale or dingy yellow, or sometimes tinged faintly pinkish. STALK 2-6 cm long, 
(0.6) 1-2.5 cm thick, typically rather squat, equal to ventricose (swollen in the middle) or 
tapered at base, smooth, very slimy when moist except at apex; dingy white to creamy, 
solid. VEIL evanescent, leaving slime on stalk and sometimes an obscure ring (annulus). 
SPORE PRINT white; spores 8-11 x 4.5-6 microns, elliptical, smooth. Gill tissue divergent. 


HABITAT: Scattered to gregarious in needle duff under pines, widely distributed. Fairly 
common in our area in fall, winter, and early spring, sometimes growing with H. hypo- 
thejus. | have found it along the coast with Monterey and bishop pines, and in great 
numbers inland with Coulter, digger, and ponderosa pines. 
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Hygrophorus gliocyclus, mature specimens. This species is just as slimy as H. eburneus, but is 
stockier and slightly yellower. It is common under pine. 


EDIBILITY: Edible and “choice,” according to some, but like H. eburneus, disagreeable 
to collect because of the copious slime (see comments on edibility of H. sordidus). One 
book describes how to remove the slime from the mushrooms, but says nothing about 
removing the slime from your hands. 


COMMENTS: The creamy-white to yellowish cap, stocky stature, thick layer of slime on 
the cap and stem (when moist), somewhat waxy gills, and association with pine are the 
hallmarks of this humdrum Hygrophorus. It is thicker, squatter, and yellower than H. 
eburneus, and the stalk is indisputably viscid, in contrast to H. sordidus. Aclosely-related, 
equally slimy pine-lover, H. flavodiscus, is also widespread but has pinkish gills in youth; 
H. glutinosus of eastern North America and the Pacific Northwest is the same color as 
H. gliocyclus but favors hardwoods and shows reddish-brown spots on the stalk apex as it 
dries; H. whiteii of northern California has the color of H. gliocyclus but the stature of 
H. eburneus; H. cossus is a slimy white species that develops ochraceous tones on the cap 
as it ages and has a distinctive odor (like “goat moth larvae”), but is more common in 
Europe than North America; H. chrysaspis also discolors in age but has no odor and gills 
that dry dark brown. H. ponderatus (see H. sordidus) is large and white. 


Hygrophorus subalpinus —_ (Subalpine Waxy Cap) 


CAP 4-15 (25) cm broad, broadly convex becoming plane or slightly depressed; surface 
viscid when moist but soon dry, smooth, pure white or developing a slight yellowish tinge 
inage; margin sometimes with veil remnants. Flesh thick, firmatfirst but softinage, white; 
odor and taste mild. GILLS white when young, often creamy or tinged dingy yellowish in 
age; typically adnate to decurrent, narrow, close, soft and/ or waxy. STALK 3-10 cmlong, 
1-5 (7) cm thick at apex, usually thick and stout, often with a rounded basal bulb when 
young (but often more or less equal in age); firm, dry, solid, white. VEIL somewhat mem- 
branous, disappearing or forming a narrow, flaring or flange-like, median to inferior 
ring on the stalk (just above the bulb). SPORE PRINT white; spores 8-10  4.5-6 microns, 
elliptical, smooth. Gill tissue divergent. 


HABITAT: Solitary to gregarious on ground under conifers; known only from the 
mountains of western North America. It is a common “snowbank” species in the Sierra 
Nevada, Cascades, and Rocky Mountains, but also appears in the summer and late fall. 
I have yet to find it on the coast. 


EDIBILITY: Deer consider it a delicacy; | don’t. Although tempting because of its 
robustness and penchant for growing in the spring when there are few edible agarics out 
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and about, it decays quickly and does not have the greatest texture and flavor (see com- 
ments on edibility of H. sordidus). 


COMMENTS: This hefty white Hygrophorus is easily told from other waxy caps (/7. 
sordidus, et al) by its thick dry stalk and whitish color, the presence of a veil that often 
forms an annulus (ring), and association with mountain conifers (see photograph at top of 
p. 109). The annulus, when present, can mimic the volva of an Amanita because it tends 
to sit so low on the stalk. Amanitas, however, do not have decurrent gills and are rarely as 
robust. The presence of an annulus can also lead to confusion with Armillaria ponderosa 
and A. olida(another springtime conifer-lover), but both of those mushrooms have strong 
odors. Russula brevipes is also somewhat similar, but has brittle flesh and lacks a veil. 


Hygrophorus sordidus (Sordid Waxy Cap) 


CAP 5-20 cm broad or more, convex becoming plane or with uplifted margin; surface 
smooth, viscid when moist but not often slimy and soon dry; white or sometimes tinged 
yellowish-buff at center; margin at first inrolled. Flesh thick, firm, white. GILLS adnate 
to decurrent, soft but only slightly waxy; white, sometimes dingy yellowishinage. STALK 
6-10 cm long, 1.5-4 cm thick, equal or narrowed at base, solid, smooth, firm, white, not 
viscid. VEIL absent. SPORE PRINT white; spores 6-8 x 4-5.5 microns, elliptical, smooth. 
Gill tissue divergent. 


HABITAT: Solitary to widely scattered or gregarious on ground in woods, associated 
principally (if not exclusively) with oaks, widespread but primarily southern. In our area 
it fruits with live oak in the fall and winter. It is quite abundant some years, but almost 
completely absent others. 


EDIBILITY: Edible but not choice. I ruined an otherwise superb curry in my sole attempt 
to make it palatable. The sliced caps neither absorbed the surrounding spices nor 
contributed any special flavor of their own. The turmeric did turn them yellow, however, 
making them look for all the world like undercooked and overfed banana slugs—gummy, 
amorphous masses of slime that coagulated around or completely engulfed the peas 
and savory chunks of potato, rendering the entire dish inedible (though unforgettable). 
Since its attractive appearance belies its “slugulose” qualities, I can only conclude that the 
scientific soul who named it had a similar and equally sordid experience with it. 


COMMENTS: Our heftiest Hygrophorus, its size alone distinguishes it from most 
other white members of the genus. The stalk is not viscid as in H. gliocyclus and H. ebur- 
neuS, nor is there a veil as in H. subalpinus. It is likely to be mistaken for a Clitocybe or 


Hygrophorus sordidus. A robust white waxy cap with a viscid cap, dry stem, and white gills that are 
only slightly waxy. H. ponderatus (not illustrated) is an equally robust, viscid-stalked white species. 
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Russula because of its fleshiness, but the gills are soft, and at least to the experienced 
Hygrophorus-hunter, waxy. H. penarius has a slightly darker cap but is otherwise similar. 
H, perfumus of the Sierra Nevada has a fragrant odor. H. ponderatus is a similar but 
slightly more flavorful, widespread species whose stalk is viscid or lubricous (at least over 
the lower portion); in California it usually grows with conifers: 


Hygrophorus russula (Russula-Like Waxy Cap) 


CAP 5-13 cm broad, convex to plane or withuplifted margin in age; surface viscid when wet 
but soon dry; coral-pink to vinaceous-red, usually streaked with purple-red or vinaceous 
fibrils; smooth or minutely scaly, occasionally staining yellowish when rubbed or in age; 
margin often paler or whitish and incurved when young. Flesh thick, white or tinged pink; 
odor and taste typically mild. GILLS usually adnate but sometimes adnexed or slightly 
decurrent, close to crowded (120-150 reach the stalk), soft, slightly waxy; white at first but 
soon flushed pink and developing purple-red to vinaceous stains in age. STALK 3-10 cm 
long, 1.5-3.5 cm thick, usually rather stout; solid, dry, smooth, equal or tapered below; 
white, soon stained or streaked pink to reddish or vinaceous. VEIL absent. SPORE 
PRINT white; spores 6-8 = 3-5 microns, elliptical, smooth. Gill tissue slightly divergent. 


HABITAT: Scattered to gregarious or in rings in mixed woods and under hardwoods, 
associated mainly with oaks; widely distributed and common in eastern North America, 
but infrequent on the west coast. In our area I find it occasionally in the late fall and early 
winter in tanoak-madrone woods at higher elevations in the coastal mountains. 


EDIBILITY: Edible and choice, according to some, but my lingering distaste for fleshy 
waxy caps (see comments on edibility of H. sordidus) has discouraged me from samplingit. 
One authority calls it “the best of the family for the table’”—a classic example of damning 
with faint praise, if you ask me. On the other hand, local Hygrophorus-hound Luen Miller, 
who suffers from an acute case of “McIlvaine-mania,”* says of H. russula: “Not as goodas 
H. sordidus, but as an edible species it is not to be despised. It has anoble waxy texture and 
makes a toothsome meal. Although it lacks the supreme succulence of H. sordidus, it 
largely makes up for it in possessing a copious supply of wax, which coats the mouth and 
throat for hours after eating it, the way good ice cream does. All authorities pronounce it 
excellent. It is delightful scalloped or stewed, or better yet, made into catchup and poured 
over food. The Tartars, I am told, know it as ‘poor man’s candle’ since the dried ’carps 
offer a weak flickering flame when lit.” 


*See footnote on p. 419! 


Hygrophorus russula, mature specimens. The entire fruiting body develops dark red streaks and 
stains; the gills are close together and only slightly waxy. 
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COMMENTS: A beautiful, robust Hygrophorus, best recognized by its coral-pink to 
vinaceous (wine-colored) or vinaceous-red color, absence of a veil, and growth with 
hardwoods. As the name implies, it has somewhat the stature of a Russula, but the stalk 
does not snap open cleanly like chalk. It was originally placed in Tricholoma, but the gills 
are usually adnate rather than notched, and quite soft and waxy. For similar waxy caps 
associated with conifers, see H. purpurascens. 


Hygrophorus purpurascens (Purple-Red Waxy Cap) 


CAP (3) 6-12 (20) cm broad, convex becoming broadly convex or plane; surface slightly 
viscid when wet, otherwise dry; whitish to coral-pink with darker (vinaceous-red to purple- 
brown) splashes, streaks, and/or fibrils; margin incurved at first and usually paler. Flesh 
thick, firm, white; odor mild, taste mild or bitter. GILLS adnate todecurrent, white at first 
but soon flushed pink, then spotted or stained purple-red to vinaceous; fairly close, soft, 
shghtly waxy. STALK (3) 5-12 (15) cm long, 1-2.5 cm thick, equal or tapered below, solid, 
firm, not viscid; colored or stained more or less like the cap. VEIL fibrillose, white, forming 
a slight superior or apical ring or hairy zone on stalk, or disappearing entirely. SPORE 
PRINT white; spores 5.5-8 x 3-4.5 microns, elliptical, smooth. Gill tissue divergent. 


HABITAT: Solitary to scattered, gregarious, orin troops under conifers, especially spruce 
and pine; widely distributed in northern and western North America. It does not occur in 
our area, but is fairly common in the Sierra Nevada and Cascades from spring through 
fall, and fruits prolifically in late summer in the spruce forests of the Rocky Mountains. 


EDIBILITY: Edible, but some variants are unpalatable (bitter) even when cooked—as 
I can personally attest. 


COMMENTS: This waxy cap and its close relatives (see below) are very common at times 
in our western mountains. They resemble H. russula in their reddish-pink to vinaceous- 
red color, but favor conifers rather than hardwoods. H. purpurascens is distinct by virtue 
of its fibrillose veil, which is often evident only in young, unexpanded specimens. Its 
close relatives include: H. erubescens, quite similar but lacking a veil and with a frequent 
tendency to slowly stain yellow when bruised or left overnight in the refrigerator. It is 
normally a fairly robust mushroom, but a slender form occurs rarely in our area with pine. 
H. capreolarius is a similar but smaller, more slender (stalk about | cm thick), spruce- 
loving species with well-spaced gills and fruiting body evenly colored dark vinaceous-red 
in age. I have collected it several times under Sitka spruce in northern coastal California, 
but its distribution parallels that of H. purpurascens. H. amarus is also similar, but 
is very bitter-tasting and tends todevelop pronounced pale yellowto bright yellowtones on 
the cap (or whole fruiting body) in age. It may or may not havea very slight fibrillose veil 
(check young specimens!); it’s fairly common under spruceand firinthe Rocky Mountains. 


Hygrophorus pudorinus (Spruce Waxy Cap) Color Plate 16 


CAP 5-15 (20) cm broad, obtuse or convex with an inrolled margin, becoming broadly 
convex or plane in age; surface smooth, viscid when moist, pale tan to pinkish or flesh- 
color, or pinkish-orange toward the center and pinker or paler at the margin. Flesh thick, 
firm, white or tinged cap color; odor mild to faintly fragrant. GILLS adnate to decurrent, 
fairly close, soft, waxy, sometimes whitish but more often pinkish to pale flesh-color; not 
developing reddish stains. STALK 4-20 cm long, 1-3 cm thick, equal or narrowed below, 
solid, dry to tacky but not truly viscid, whitish to buff or pinkish or colored like cap; lower 
portion fibrillose, upper portion conspicuously punctate (with tiny whitish scurfy scales or 
tufts that darken to reddish-brown when dried or in age, and turn yellow-orangein KOH). 
VEIL absent. SPORE PRINT white; spores 6.5-9.5 x 4-5.5 microns, elliptical, smooth. 
Gill tissue divergent. 
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HABITAT: Scattered or in groups on ground under conifers, particularly spruce; widely 
distributed but erratic in its fruiting habits. It does not occur in our area (probably due to 
the absence of spruce), but I have seen large fruitings in December with Sitka spruce in 
northern California, and in August with Engelmann spruce in the Southwest. 


EDIBILITY: Edible but mediocre. Some variants are said to havea “turpentine-like taste,” 
but I cannot vouch for the accuracy of this comparison, since I have never tasted tur- 
pentine. (Have you?) 


COMMENTS: This attractive, rather robust waxy cap is difficult to characterize but 
relatively easy to recognize (see color plate). The viscid pinkish to pinkish-salmon or pale 
tan cap, punctate stalk apex, and waxy gills are good fieldmarks. The viscid cap distin- 
guishes it from the similarly colored Camarophyllus pratensis. Several varieties and color 
forms have been described, including var. fragrans, large and tall, with a yellow-orange 
stalk base and tendency to stain yellow or orange when bruised. Another beautiful waxy 
cap, H. saxatilis, occurs with conifers in the Pacific Northwest, especially on rocky hill- 
sides. It has a viscid, whitish to pale buff cap (sometimes with darker watery spots) and 
lovely pale apricot to pinkish, decurrent gills. Still another distinctive species, H. goetzii, 
is rather small and slender, witha rosy or pinkish cap andcreamy gills oftentinged withthe 
cap color. It is sometimes common in the late spring and summer in the Sierra Nevada and 
Cascades, often near or even in melting snow. 


Hygrophorus roseibrunneus (Rosy-Brown Waxy Cap) 


CAP 2-10 cm broad, convex becoming broadly umbonate or plane, or with an uplifted 
margin in age; surface smooth, viscid when moist, reddish-brown to pinkish-cinnamon to 
rosy-brown or brown at least at the center and often overall; margin often paler or whitish. 
Flesh white, soft, odor mild. GILLS usually adnate, but sometimes decurrent or adnexed; 
close, soft, somewhat waxy, white. STALK 3-12 cm long, 0.5-1 (1.5) cm thick, equal or 
tapered below, often curved near base; smooth, white, not viscid; apex often prominently 
punctate. VEIL absent. SPORE PRINT white; spores 6-9 x 3.5-5 microns, elliptical, 
smooth. Gill tissue divergent. 


HABITAT: Solitary to widely scattered or in groups, associated with oak in our area 
and sometimes common in the late fall and winter (along with H. brunneus). It was first 
collected in Palo Alto, California, but also occurs in eastern North America. 


EDIBILITY: Edible. I have tried it. 


COMMENTS: The reddish- to rosy-brown color of the cap (or center of the cap), non- 
viscid stalk, waxy white gills, and mild odor are the fallible fieldmarks of this species. The 
punctate stem apex is characteristic of many waxy caps, but in this one it is especially at- 
tractive. Leucopaxillus amarus is similarly colored but hasadrycap, non-waxy gills, bitter 
taste, and white mycelium at the base of the stem. Just as common in our area 1s H. brun- 
neus, very Similar but for its yellow-brown to tawny-brown cap (or cap center). A species 
endemic to California, H. albicastaneus, is also similar, but ranges from pure white (when 
young) to yellow-brown to peach- or ochre-tinged (in age). It has a non-viscid stalk and 
usually grows with oak, but stains rusty or fulvous in potassium hydroxide. H. subpungens 
is a small, slender-stemmed species with a pinkish-brown to yellow-brown to salmon- 
centered cap and very faint fruity odor; it occurs locally under alder, oak, and Douglas-fir. 
H. tennesseensis, widespread, is also similar but favors conifers and has a bitter taste and 
potato-like odor. There are also several similar species with a viscid stalk, including: H. 
laurae, with a whitish cap margin, favoring hardwoods; H. discoideus, slightly darker, 
favoring conifers; and H. vernalis, a western springtime “snowbank” species with a pink- 
ish-buff to pale vinaceous cap and sordid yellowish patches on the lower half of the stalk. 
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Hygrophorus bakerensis (Brown Almond Waxy Cap) 


CAP 4-15 cm broad, obtuse to convex becoming broadly convex or plane; surface smooth, 
slimy or viscid when moist, cinnamon-brown to yellow-brown or tawny, the margin 
usually paler or whitish. Flesh thick, white; odor sweet but sometimes faint, like almond 
extract or crushed peach pits. GILLS white to creamy or pinkish-buff, usually decurrent 
but varying to adnate; soft, somewhat waxy. STALK 4-15 cm long, 0.8-2.5cm thick, equal 
or tapered downward, smooth, solid, dry; white to pinkish-buff. VEIL absent. SPORE 
PRINT white; spores 7.5-10 x 4.5-6 microns, elliptical, smooth. Gill tissue divergent. 


HABITAT: Widely scattered to gregarious under conifers, known only from the Pacific 
Northwest and northern California; very common at times in the fall and early winter. 


EDIBILITY: Edible but bland (it doesn’t taste like it smells). 


COMMENTS: This species is one of the commonest and most characteristic waxy caps of 
the Pacific Northwest. The reddish-brown to yellow-browncap, waxy decurrent gills, non- 
viscid stalk, and almondy odor set it apart. The gills and stalk are sometimes beaded with 
droplets in moist weather, but there is no latex as in Lactarius. The gills are usually decur- 
rent, in contrast to Collybia oregonensis, a similarly colored, strongly fragrant mushroom 
with adnexed or notched, non-waxy gills. H. agathosmus has the same odor, but its cap is 
gray, not brown. Other fragrant waxy caps from the Pacific Northwest and California 
include: H. monticola and H. vinicolor, similar but with larger spores (the latter with an 
unpleasant taste); H. variicolor, also similar but with lower half of stalk distinctly viscid 
or glutinous; and H. pacificus, a strongly aromatic (but not almondy) species witha russet 
to tawny to pinkish-buff, often lobed or wavy cap, pale yellowish gills, and larger spores. 


Hygrophorus speciosus (Larch Waxy Cap) Color Plate 15 


CAP 2-5(8)cm broad, convex to broadly umbonate or expanding to plane orevencentrally 
depressed; surface slimy or viscid when moist, smooth, bright orange-red to orange, often 
fading to orange-yellow; margin often paler. Flesh white or tinted yellow, soft. GILLS 
adnate to decurrent, white to pale yellow, the edges usually yellow; well-spaced, thick, soft, 
waxy. STALK 3-10 cm long, 0.4-1 (1.5) cm thick, equal or thicker below, white or with 
yellow to orange stains over lower portion; viscid to slimy when moist, at least below. VEIL 
single (var. speciosus) or double-layered (var. kauffmanii); outer layer evanescent, leaving 
slime on stalk; inner layer when present fibrillose, sometimes forminga slight ring onstalk. 
SPORE PRINT white; spores 8-10 « 4.5-6 microns, elliptical, smooth. Gill tissue divergent. 


HABITAT: Scattered to densely gregarious in woods and bogs under conifers, especially 
larch but also pine; common in the late summer and fall throughout the range of larch, but 
also frequent with ponderosa pine in the Southwest. 


EDIBILITY: Edible; I haven't tried it. 


COMMENTS: This is one of the few brightly colored waxy caps belonging to the genus 
Hygrophorus in its strictest sense (i.e., waxy caps with divergent gill tissue). It is easily told 
from the numerous red to orange Hygrocybes by its habitat, viscid stalk, and white to pale 
yellow decurrent gills. The cap is never olive-brown as in H. hypothejus. H. pyrophilus 
is similar; it has a red cap, less viscid stalk, and was found in burnt ground near Mt. Shasta. 


Hygrophorus hypothejus _. (Olive-Brown Waxy Cap) 


CAP 2-8 cm broad, convex to broadly umbonate, plane, or depressed; surface smooth, 
viscid or slimy when wet, color variable: typically dark brown to olive-brown at the center 
and greenish-yellow to yellow at the margin when young (but sometimes entirely olive- 
brown), often developing yellow-orange to reddish-orange tones in age, especially near 
the margin. Flesh thin, yellowish to whitish; odor mild. GILLS decurrent or occasionally 


Hygrophorus hypothejus commonly grows with pine, often in the company of H. gliocyclus. Gills 
are pale yellow to orange, decurrent, and fairly waxy, and the cap is slimy when wet. 


adnate, well-spaced, thick, soft, waxy, at first pallid but soon becoming pale yellow, andin 
age sometimes brightly colored (like margin of cap). STALK (3) 5-15 cm long, 0.5-1.5 (2) 
cm thick, equal or tapered downward; yellowat apex, otherwise pallid or variously colored 
(like cap) and viscid or slimy when moist. VEIL evanescent, leaving slime on stalk and 
sometimes an obscure fibrillose ring. SPORE PRINT white; spores 7-9 x 4-5 microns, 
elliptical, smooth. Gill tissue divergent. 


HABITAT: Scattered to gregarious or in troops under conifers, particularly pine—very 
widely distributed and often abundant in cool weather. Itiscommon from late fall through 
early spring in our coastal pine forests. 


EDIBILITY: Bountiful, but bland. See H. sordidus for details. 


COMMENTS: This waxy cap is best recognized by its olive-brown to olive-yellow cap 
when young whichis sticky or slimy and convex to depressed in age, the decurrent gills, and 
association with pine. The colors are extremely variable, especially in age, and young 
specimens bear little resemblance to old ones until you find stages in between. Bothslim and 
relatively robust specimens can be found. Other species with an olive-brownto grayishcap 
and viscid stalk include: H. fuligineus, very similar but with a darker (olive to blackish) 
cap, common in cool weather under conifers (mainly in eastern North America); H. fusco- 
albus, with larger spores (9-13 microns long) and H. limacinus, with even larger (10-17 
microns) spores; and two species which lack an inner (fibrillose) veil: H. occidentalis, 
small-spored, cap brown to grayish with a pallid margin, often under oak; and H. mega- 
sporus, with spores 12-18 microns long. All of these species favor conifers and have white 
to grayish gills; none develop the bright colors typical of mature H. hypothejus. 


Hygrophorus olivaceoalbus (Sheathed Waxy Cap) 


CAP 3-12 cm broad, convex or broadly umbonate to more or less plane; surface slimy or 
viscid when moist, dark brown to nearly black at the center, usually paler (grayish to 
olive-brown) toward the margin, and usually with a streaked appearance from darker 
fibrils. Flesh thick, white, soft, odor mild. GILLS adnate to decurrent, thick, soft, waxy, 
pure white or pallid, sometimes becoming grayish. STALK (3) 5-12 (15) cm long, 1-3 cm 
thick, equal or thicker below; smooth and white above the ring, viscid to slimy (when moist) 
below and sheathed with blackish to grayish-brown, olive-brown, or gray fibrils which 
break up into patches or scaly rings. VEIL double-layered, the outer layer evanescent and 
depositing slime on stalk, the inner layer fibrillose and sometimes forming an obscure ring 
at top of fibrillose sheath. SPORE PRINT white; spores 9-12 x 5-6 microns, elliptical, 
smooth. Gill tissue divergent. 
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HABITAT: Solitary, scattered, or in groups on ground under conifers (especially spruce) 
in western and northern North America, fruiting from late summer through early winter. 
I have seen it in northern California under Sitka spruce and in the southern Rocky 
Mountains under Engelmann spruce and blue spruce. 


EDIBILITY: Said to be edible, but bland and slimy. 


COMMENTS: This handsome Hygrophorus can be distinguished from similarly colored 
waxy caps by the gray to dark brown fibrillose sheath on the stem. The contrasting colors 
are very striking. The coastal variety (also called H. persoonii) is usually quite dark and 
slimy; the Rocky Mountain version is often paler (grayer) and only slightly viscid if at all. 
Other species: H. inocybiformis has a grayish-brown sheath and veil, but its stalk is not 
viscid, and its dark gray cap is only 3-7 cm broad; it occurs in the Pacific Northwest under 
conifers. H. tephroleucus, H. pustulatus, and H. morrisii are even smaller and have small, 
pointlike grayish scales on the stalk. See also the species listed under H. hypothejus. 


Hygrophorus agathosmus (Gray Almond Waxy Cap) 


CAP 3-10 cm broad, convex to plane or with margin uplifted; surface smooth, viscid when 
moist, dull gray to ashy-gray, brownish-gray, or at times grayish-olive; margin incurved at 
first. Flesh soft, whitish; odor sweet, like almond extract (but sometimes faint). GILLS 
adnate to slightly decurrent, close or well-spaced, soft, waxy, white or sometimes grayishin 
age. STALK 4-10 (16) cm long, 0.5-1.5 (2) cm thick, equal or narrowed below, smooth, not 
viscid; white or tinged gray. VEIL absent. SPORE PRINT white; spores 7-10.5 x 4.5-5.5 
microns, elliptical, smooth. Gill tissue divergent. 


HABITAT: Scattered to gregarious under conifers, widely distributed and fairlycommon 
in cool weather, but rather infrequent in our area. It is partial to spruce, but is associated 
locally with Douglas-fir (probably because there isn’t any spruce). 


EDIBILITY: Edible, but bland. It is unfortunate that it doesn’t taste like it smells. 


COMMENTS: The grayish cap, waxy gills, dry stalk, almondy fragrance, and association 
with conifers are the telltale traits of this fine fungus. The odor is sometimes faint, but if 
several are placed together ina closed container it usually becomes evident. H. calophyllus 
and H. camarophyllus are somewhat similar but do not have an almondy odor. Other 
species: H. odoratus is a small, slender version of H. agathosmus with an almondy odor 
and larger spores (11-14 microns long); it occurs in the Pacific Northwest under conifers. 
H.. occidentalis has a viscid stalk, weaker odor, and grows under oak or conifers. 


Hygrophorus agathosmus, mature specimens. Note the Douglas-fir needles stuck to the cap, indi- 
cating that it was viscid. Cap is grayish, gills white and waxy, odor almondy. It also grows with spruce. 
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Hygrophorus calophyllus (Gray-Brown Waxy Cap) 


CAP 4-11 cm broad, convex to broadly umbonate or plane; surface smooth, viscid or 
slimy when moist, evenly colored deep olive-brown to dark gray-brown to umber, the 
margin sometimes slightly paler. Flesh soft, white, thick; odor mild or faintly fragrant. 
GILLS white or flushed a delicate pink, well-spaced, thick, soft, waxy, usually decurrent. 
STALK 5-12 cm long, 1-1.5 cm thick, equal or narrowed below, smooth, not viscid; apex 
white, otherwise colored like the cap but usually slightly paler. VEIL absent. SPORE 
PRINT white; spores 5.5-8 x 4-5 microns, elliptical, smooth. Gill tissue divergent. 


HABITAT: Solitary or in small groups on ground under conifers, western North America, 
not common. | have found it only once in our area, with Douglas-fir, in December. 


EDIBILITY: Edible. 


COMMENTS: Whether white or pink, the gills contrast sharply with the dark cap and 
stem, making this a most attractive mushroom. Often the gills will develop their pinkish 
tint only as they mature, leading one to wrongly assume that the developing spores are 
pink! The stalk is not viscid as in H. hypothejus and H. olivaceoalbus, and the soft, clean, 
waxy gills distinguish it from Clitocybe. Very similar but more common is H. camaro- 
Phyllus, with a dry to only slightly viscid (never slimy), streaked, grayish-brown cap and 
white to grayish-tinted (never pink) gills. It also fruits under conifers, sometimes near 
melting snow, and is easily mistaken for a Clitocybe. H. marzuolus grows almost 
exclusively in the spring, often near snow. It has well-spaced gills and is entirely pallid 
when young, but soon becomes grayish overall (including the gills). 
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THIS is by far the largest and most diverse family of pale-spored agarics. The spore print 
is usually white, but ranges to buff, yellowish, pale lilac, or pinkish. A stem is normally 
present, but in several of the shelflike, wood-inhabiting species it is rudimentary or even 
absent. The gills are typically attached to the stem, but in some of the smaller forms they 
are free. Though most of the species are terrestrial, many grow on wood— whereas other 
pale-spored families are almost exclusively terrestrial. They are largely woodland fungi, 
but a few, such as Marasmius oreades, grow in grass. 

The best way to recognize the family is to eliminate the other pale-spored families. The 
gills are not normally soft, thick, and waxy as in the Hygrophoraceae, nor shallow, blunt, 
and foldlike as in the Cantharellaceae; the fleshy forms do not have noticeably dry, brittle 
flesh as in the Russulaceae (and their tissue lacks sphaerocysts—a microscopic feature), 
nor do they have a volva as in the Amanitaceae, and the few species with a veil do not have 
the free gills typical of the Lepiotaceae. (There are some exceptions to the above, but they 
are discussed under individual species or genera.) 


The size and complexity of the Tricholomataceaeare such that no generalizations can be 
made regarding edibility—other than that some are poisonous and some are not. Many 
have not been adequately tested and othersare too smallto be of value. The safest approach 
is to learn the distinguishing characteristics of each edible species—and there are some 
plentiful collectable delectables that are well worth getting to know! The most notable 
are the oyster mushroom (Pleurotus ostreatus), man-on-horseback (Tricholoma flavo- 
virens), honey mushroom (Armillariella mellea), matsutake (Armillaria ponderosa), 
fairy ring mushroom (Marasmius oreades), and blewit (Clitocybe nuda). Several lesser- 
known species (e.g., Lentinus ponderosus) are also excellent. 
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The Tricholomataceae embraces more genera than any other family of gilled 
mushrooms, and its taxonomy is still in a state of flux. Many of the genera are defined by 
esoteric chemical and anatomical (microscopic) characteristics, which presents obvious 
problems when attempting to construct (or use) a key based solely on field characters. It 
helps to break down the genera into three large groups: wood-inhabiting, shelflike forms 
(typified by Pleurotus); fleshy-stalked, mostly terrestrial forms (typified by Tricholoma 
and Clitocybe), and thin, fragile- or cartilaginous-stalked, terrestrial or wood-inhabiting 
types (typified by Mycena, Collybia, and Marasmius). 

In the following key, only the more distinctive genera are included; the more difficult or 
obscure ones are then keyed out under the distinctives ones, sometimes on a species- 
by-species basis. 


Key to the Tricholomataceae 


1. Growing on other mushrooms; gills thick and widely spaced or poorly formed to practically 
EL 2 are Pere er ect AT a a Sl QUERIED AIOE Asterophora, p. 200 
Not growing on other mushrooms, or if so then gills well-developed, thin, close .......... 2 


2. Fruiting body pinkish to salmon, orange, or yellow-orange; cap surface conspicuously reticulate 
(netted or veined and pitted); cap 2-5 cm broad; stalk central or off-center, tough; spore print 


pinkish; found on dead eastern hard woods (e.g., maple); infrequent .. Rhodotus palmatus 
Motasaleve .m .... 1.28. 8. See eee... Sees, ge ae... ee See a 

3. Stalk absent, or if present then typically off-center to lateral; usually growing on wood (or 
woody material such as coffee bean waste or wood chip mulch) orom moss ............ 4 

3. Stalk present, well-developed, more or less central; growing on ground or wood ......... 6 


Fruiting body tough and leathery or corky; gill edges longitudinally split and cap densely hairy 
or cap concentrically zoned or grooved (and often velvety) and gills often mazelike (forming 
elongated pockets) or wavy;found onhardwoods ..... (see Polyporaceae & Allies, p. 549) 

Fruitimesmody fleshy, or il tough then notasabGve (2.4) 2...05-.--5 +0 ee ae ean see 5 


5. Edges of gills conspicuously serrated (toothed) or eroded, even whenfresh ................ 
Borer ene rreravenaland eet aed ee Oe in ied Mrmr: Lentinus & Lentinellus, p. 141 


5. Not as above; gill edges usually entire (but sometimes wavy) ..... Pleurotus & Allies, p. 132 
Stalk arising from an underground “tuber” (the “tuber” cylindrical or bulbous, often hollow); 

cap usually scaly, fibrillose, or granulose; not common .............. Squamanita, p. 197 

6. Notas above (but stalk may have a tapered underground “taproot”) ............00005. 7 


7. Cap granulose (covered with a layer of mealy or powdery granules that are sometimes washed 
off by rain); veil present (check young specimens!), sometimes forming an annulus (ring) on 


stalls ctalkeenamulose Delowithe Vell oo... MOB oka se sees eos Oe Cystoderma, p. 198 

7. Notas above; veil absent, or if present then cap and stalk not granulose ................ 8 
8. Veil present, usually forming a distinct annulus (ring) on stalk ... Armillaria & Allies, p. 189 
8. Veil absent or rudimentary and evanescent, not forminganannulus ................... 9 
9. Gills and stalk bruising dark gray to black (sometimes slowly) or developing such stains in age; 
basidia with siderophilous granules; not common in our area . Lyophyllum & Allies, p. 173 
NOE NON i i On, OME ics ms hea Mo meld on 6 Game ais Gores oral eee 10 
lO iSrallketleshymusuallya tleastSmnimsthiek er weer eee ees ine eras ee 1] 


10. Stalk usually thin and hollow or stuffed and either fragile or cartilaginous (tough), typically 
5 mm thick or less (occasionally thicker but then with a tough cartilaginous outer rind) . 23 


ll. Fruiting body partially or completely purple, violet, or lilac when fresh (at least the gills); odor 


not tadishlike: usually on ground or compost 7, ¢.6... 4-2 -22. 2904-00495 s 2 ee 12 
MIEN ORAS ABOVE AE Creu higes tered cree neti coreatn, toate, , ie Mean yeR von rere te ener 13 
12. Gills thickish and fairly well-spaced; stalk fibrous and/ or fibrillose; spore print white or lilac- 
Ler Cleanser een ie reich eymeir eater ok ae Sea eee IA eee Ree Laccaria, p. 171 
12. Gills close, not thick; spore print dull or dingy pinkish ........... Clitocybe & Allies, p. 148 


13. Copious white mycelial mat usually present at base of stalk or in substrate; stalk and gills white or 
yellowish but not gray; cap and stalk dry, dull, unpolished, often tough; stalk not hollow; spore 
print white; spores with amyloid warts; found in woods or under trees Leucopaxillus, p. 166 
13. Not with above features; spore print variously colored (white, buff, pinkish, etc.) ....... 14 
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Spore print white, yellowish, or buff (or in one case brownish) .............0.00.0000- ils 
SPORE Palme piMbsish CO PINMeOMIT . oc oe oe eee eee eke ets een ca eee es Pay 


Typically growing in dense clusters in disturbed soil (along roads, paths, etc., butsometimes also 
in woods); gills whitish to gray; stalk at least | cm thick; caps typically at least 3cm broad; spore 
print white (not buff); basidia with siderophilous granules ... Lyophyllum & Allies, p. 173 

IIE Wiilime OMERICAITUITES. ©. oc se epee ed ee i ee tite a ie ee ee 16 


Gills pinkish, flesh-colored, cinnamon, or somewhat vinaceous, thickish and fairly well-spaced; 
cap up to 6cm broad; stalk rather tough and fibrous, not white; spores spiny Laccaria, p. 171 


IMO WithibateO Ve ME AUHEES: eon ceca pane he oe ene eee OR a ee ee 17 
Gulls typigailllyadmate tocdeeurrent —..22....9 sen oe ee ee eee ee 18 
Gills typically notched, adnexed, or even free (occasionally adnate but not decurrent) ... 21 
Gills and flesh olive-yellow to yellow to orange; cap not viscid; gills not repeatedly forked; 
growing on or near wood (but wood often buried or not visible) orfrom roots ......... iD 
INGE Whit als Ve sNect LUG San gerne) Gemca gg ge eat aN ck oe arene ge eee NN ce ee ae 20 
Fruiting body orange to yellow-orange or with olive tones; cap and stalk smooth, without 
SCdlesmassOclated With NATO WOOUS 3... c6 . wa eas os ok ge Omphalotus, p. 146 
Fruiting body pale yellow to yellow, often with differently colored scales or fibrils on cap or 
stalkoassociated mainly withconiers .e" . 9 See. See Tricholomopsis, p. 144 
Cap viscid or slimy when moist and/or gills thick, widely spaced, and clean or waxy-looking 
ao ee 8. Ee ee re ee net ne (see Hygrophoraceae, p. 103) 
NCR Be "Se. a, Pe See ere Clitocybe & Allies, p. 148 
Growing on or near wood (sometimes very rotten or buried); flesh and gills often (but not 
aly avs! vemlony UOupale WOUIOW sae ce eg eke ee ede ee Tricholomopsis, p. 144 
IN GR As Qe eh ee ee ee ee ee ee re torre ee eS ZZ 


Cap smooth, without fibrils or scales, usually white to gray to grayish-brown or dark brown 
when fresh and moist; gills crowded; found in many habitats but especially in grassy or land- 


scaped areas or in mountains soon after snow melts; spores amyloid .. Melanoleuca, p. 169 
Not as above; cap variously colored (yellow, greenish, brown, grayish, white, reddish-brown, 
etc.); found in woods or withtrees; spores notamyloid .............. Tricholoma, p. 176 


Spore print pinkish to ochre-brown; cap bell-shaped to conical when young, reddish-brown to 
dark brown to blackish (the margin often paler); stalk similarly colored, minutely velvety; 
odor usually strong and fishy or reminiscent of cucumber; giant cystidia present on gills; not 
Conlon. oOurarea (but widespread)” © 229.90 =. Se .. Macrocystidia cucumis 

INIQIEHS UD OVC tata ear Aare ae ni eer OASIS, ARENETE NCR ASUpIRuNeS aati meme ae 24 


Cap conical or bell-shaped when young (but may expand in age), often translucent-striate when 
moist, margin nor usually incurved when young; stalk nor polished or tough Mycena, p. 224 
Ol asta DOVeuned Sores metal Pome ee ean mame Cine U. . -RURGSE- MERRIE. Se SE. « 25 


Gills purple to pinkish, flesh-colored, or dingy cinnamon, rather thick and well-spaced; cap 
convex to plane or uplifted, not conical or bell-shaped; stalk tough, fibrous, not white; growing 
AM-LCOUNE SHORES MISuELY Soe. ......2...2.. 3.5... aes Laccaria, p. 171 

NGiasdbover on 5 a Ue . 28... . CR ere . 26 


Cap small (up to 2.5 cm broad), cap and stalk golden-yellow to pale yellow and covered with 
scurfy or mealy particles; gills creamy to yellow, usually adnate to decurrent; growing on logs 
and sticks of hardwoods in eastern North America and on aspen in the Southwest and Rocky 


Nici anise. ee ee eS ‘ Cyptotrama chrysopeplum (=X erulina chrysopepla) 
INOUE Se Veta Res Melee ere ce A I eee ee, ee a ay 
Gullsmymicallyaumatetodecunrovis = Me. Cre OO I ss er Mceee ts + + 28 


Gills notched to adnexed or free, or sometimes adnate Marasmius, Collybia, & Allies, p. 201 


Gills and/or cap pale yellowish to yellow, orange, pinkish, or greenish when fresh (may fade!); 
fruiting body small or minute (cap often less than 2.5 cm broad); stalk usually 1-3 mm thick; 
cap usually depressed centrally in age; often found on logs or with grass, moss, or lichen 
OL ete epee ee eer. 12, Sh. Omphalina & X eromphalina, p. 221 

INS ORE Be SD erase be ee ee eer 29 

Stalk thin, tough, and pliant or if thick then with a tough outer cartilaginous rind; gills usually 


adnate, if decurrent then usually widely spaced ..... Marasmius, Collybia, & Allies, p. 201 
Not as above; gills often decurrent, usually close or crowded ..... Clitocybe & Allies, p. 148 
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PLEUROTUS & Allies 


Small to large wood-inhabiting mushrooms usually growing shelflike. CAP smooth or hairy, dry 
or viscid. Flesh soft, rubbery, pliant, or tough. GILLS adnate to decurrent, edges typically not 
serrated. STALK absent or if present usually lateral or off-center, occasionally central. VEIL 
absent (except in Pleurotus dryinus). VOLVA absent. SPORE PRINT pale (white to yellowish, 
pale lilac, or pinkish). Spores smooth, not amyloid except for Panellus. 


THIS is anartificial grouping of pale-spored, wood-inhabiting agarics with a consistently 
off-center to lateral or absent stalk. The most common genus, Pleurotus, canbe recognized 
by its rather soft, fleshy fruiting body. Hohenbuehelia includes a number of species once 
placed in Pleurotus but now segregated because of their semi-gelatinous to rubbery- 
pliant flesh and large, thick-walled sterile cells (cystidia) on the gills. Panus and Panellus 
incorporate those forms with a tough, often hairy fruiting body (the latter with amyloid 
spores), while Phyllotopsis includes species with pinkish, sausage-shaped spores. 

All of the above genera are small but widely distributed. The oyster mushroom 
(Pleurotus ostreatus) and its relatives are among our best edible mushrooms, but most of 
the other species are either too small, too tough, or too rare to be of value. 
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Key to Pleurotus & Allies 


Veil present when young but often disappearing in age; flesh very thick; cap medium-sized to 
large, typically with grayish fibrils, hairs; or scales(but sometimes whitish or ochre); gill edges 
normally entire (not serrated); growing on hardwoods (often living) Pleurotus dryinus, p. 136 


NG Willa ONCrICd HCC mranenncuarn oe. Gee. MUA A. ge... «ee, 2 
Veil present, at least when young, sometimes forming an annulus (ring) on stalk ......... 3 
Vell Absenititiint(acesm foe ta eee. ee... eer... 4 
Fruiting body small, tough, brownish; cap less than 2.5 cm broad; veil membranous; spores 

amyloid; growing ondead hardwoods ........... Tectella patellaris (=~Panus operculatus) 
INGmasiaboveulaieer ne. ott. « “Rc pea hatiees (see Lentinus & Lentinellus, p. 141) 


Cap minute (2-8 mm broad), bluish-gray to bluish-black or grayish-black; fruiting body shaped 
like an inverted cup; gills widely spaced; stalk absent; growing on hardwoods, shrubs, vines, 
Cl CDW nO ONOsSse May Le. SO. 28. NE, ee ey Resupinatus applicatus 

WSO i ee i ns a, 5) 


Cap small (less than 2.5 cm) and hairy, white to brownish; gills forking or veinlikeand very wavy 
(crisped); on hardwoods in eastern North America Trogia crispa (see Schizophyllum, p. 590) 
NGkawabove: Gt. SER ETSS ©, RSA em. . OP, Se Gee eer eee 6 


Cap small (less than 2.5 cm), often rubbery or gelatinous, white to grayish; gills often veinlike 
or even absent; usually (but not always) growing on mosses; mostly northern Leptoglossum 
NoteaaOONe oe. ane. Seen. ex .«. tienes. . Levies. . po eee ae Meal «5: vi 


Cap small or minute (up to 2.5 cm broad), white to creamy or tinged purplish or pinkish .. 8 
Nerasgatbovedlanger aidpor differently eoloned) .. ....0..... eee Cee 1] 


Gills very widely spaced and often with veins between them; stalk usually present and darkening 
in age from base upward; common along west coast ... (see Marasmiellus candidus, p. 206) 
Notas above, am mae 3 ee SS ee eee. . Oe ee ee... 2 


Fruiting body white or whitish; gills fairly well-spaced to widely-spaced; fruiting body not 
tough spores Nol amyloid, ....<.........! Pleurotus (=Cheimonophyllum) candidissimus 
Notas bovess pores aniyloidieees & 28, ae , RENO, PRU eee: 10 


Gills pinkish-gray; cap usually with purplish or vinaceous tints; growing in groups on dead 
Hardwoods: (especiiMy blr cheer err en pr SS EO SU ee Panellus ringens 
Gills pallid to pale pinkish-gray; cap more or less same color and often with a gelatinous layer 
when young; found on dead conifers (especially larch) ...................- Panellus mitis 


Gills usually veined (especially near stalk or base of cap) or repeatedly forked; gills orange to 
yellowish or olive-yellow, or if not then lower stalk brown and velvety (see Paxillaceae, p. 476) 
NOt WithrabovetGatives rcs MIT eae sees Be ee ee. ee. ie 


Gills orange to yellow-orange, olive-yellow, or yellowish” |. 7)... gee... °8..0 ee... Me 
Gills some other color(white, gray, brownish, violet, etc., but may age or discolor yellowish) 15 


Pleurotus ostreatus, gill detail. The white gills, white or lilac-tinged spores, off-center stalk, and fleshy 
texture typify Pleurotus. (Dan Harper) 
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Cap densely hairy or fuzzy; stalk absent orrudimentary ...... Phyllotopsis nidulans, p. 140 
Motms above; cap not hairy sorufihairyethenstalkipresentm ow. .....8.......299%. .2.. 14 
Cap hairy and taste bitter-acrid or cap viscid when moist or old and flesh white ......... 26 
Cap tiethainytlesimMmonwhite ........4..s2s.ess..- 2 re (see Omphalotus, p. 146) 
Cap fairly large to very large (10-50 cm broad when mature); either growing on hardwoods and 

cap coarsely hairy or found on or near conifers and stalk usually well-developed ....... 16 
Gap suigllervorilireethemnot as apOvei: wot. sta meet ee ne ee Ve 
Cap coarsely hairy; growing on hardwoods ..............+-+0000- Panus strigosus, p. 140 
Stalk well-developed; growing on ornearconifers ....... (see Lentinus ponderosus, p. 143) 


Cap with dense brown hairs and fibrils, funnel-shaped or with a deeply depressed center; gills 
decurrent, very crowded, pallid; stalk well-developed; common in the tropics and also along 
Che Chalo isyhe Micon a eer a eg oe ee, See Panus (=Lentinellus) crinitis 

Ge ds UM Seca eer seee . 2. SURE: Ne Knee ORS, , CRSeeanes: . . ueNnece meee. eames 18 


Cap only 2-4 cm broad, viscid when moist, pallid to pale orange becoming pinkish to caramel- 
brown; gills close to fairly well-spaced (not crowded); spores amyloid . Panellus longinquus 


Notw ith abaVvert erties soOmmmani sens ir ee. See See) Bane 19 
Gills padlihk( wiwte to creamy .Vvellowishs Ofyeray)< cers. omen. oes pees os oe ee oe; es 20 
Gills.darker (tan to brown, reddish-brown, ViGlEt-iMted CCC.) oie seoieccenas ap epmcone mnenenr aamnenm momen 26 
Gills narrow (shallow) and crowded; fruiting body small to medium-sized ............. 21 
Gills broad or fairly broad (deep), well-spaced to close, but not crowded; fruiting body medium- 

Sized COAG OCR. cs. oe. oe eee es, eee eee eee PAs 
Cap pure white when fresh, but may become creamy inage ..... Pleurotus porrigens, p. 135 
INOLEDR AID OVC Mere... 5 « ee Rice erne etre ter tine te Ot ae der ent rane aoe Le ee ae 22 


Cap dark grayish-brown to bluish-black; usually found inthe wild ...................06. 
re ere ree raae Hohenbuehelia atrocaerulea (see H. petaloides group, p. 136) 
Cap some shade of brown or paler; found in wild or often in gardens, flower pots, etc. ...... 
EE Lae Oe ee Sy eee Hohenbuehelia petaloides group & others, p. 136 


Stalk absent or rudimentary, not well-developed; cap with ridges and/or spines; taste un- 
PICHEAG. .....4....,. 0. Hohenbuehelia mastrucatus (see H. petaloides group, p. 136) 
igi ee Cs oe te eee Se nee | aig ee eaee ee ates 24 


Cap white to tan or pinkish-tinged, often breaking up into scales in age; stalk present; found 
on living hardwoods (elm, etc.), often high up in the tree; widespread but not yet reported 
from California; edible but rather tough .... Hypsizygus tessulatus (=Pleurotus ulmarius) 

INCU DSR CO ane... Seamnnmemnemien Learns ate iar ten trae yee ar manne Pee rea ae 25 


Stalk well-developed and often long (4-22 cm); gills usually adnexed or notched; cap creamy or 
tinged pinkish, often with watery spots; usually on living hardwoods . Pleurotus elongatipes 
Stalk absent, or if well-developed then gills typically decurrent; cap white, gray, brown, greenish, 
etc.; very common, especially on hardwoods ......... Pleurotus ostreatus & others, p. 134 
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26. Cap small (3 cm broad or less); gills ochre-buff to brownish to pale cinnamon or tawny-olive in 


oldtage; taste usually derid Ombitter ........... Fee Panellus stipticus, p. 138 
26. Notas above; usuallylanger 7. s... 4.0.0. ss so Rpt ieee en eee ai 
2/1. Gapudenselyaheiiy OF... 2 os ce ee oe i a eee Panus rudis, p. 139 
27. Notas above; cap more or less smooth (or breaking up into scales) .................-. 28 
28. Cap viscid when moist or in age, yellow-green to olive-green, olive-brown, or with violet tones; 
Stalk absent omlateral: enowime'shelilike ....8 s@2- 92 Panellus serotinus, p. 137 
28. Cap not viscid, violet to reddish-brown, tan, etc., but never greenish or yellow; stalk often well- 
developedslaterallto off-center or cemtyall, Fee ee Panus conchatus, p. 138 
Pleurotus ostreatus (Oyster Mushroom) Color Plates 27, 28 


CAP 4-15 cm broad or more, oyster- or fan-shaped, convex becoming plane or sometimes 
funnel-shaped; surface smooth, slightly lubricous when moist but not viscid; color 
variable: white to gray, grayish-brown, tan, or dark brown (sometimes yellowish in old 
age); margin inrolled when young, often wavy or lobed. Flesh thick, white, firm but soft, 
tougher near the stalk; odor and taste mild. GILLS fairly close, broad, decurrent (if stalk 
is present), white or tinged gray but often discoloring yellowish in old age. STALK absent 
or if present usually short, stout, and off-center or lateral (but sometimes central); 0.5-4 
cm long and thick; solid, firm, dry, usually hairy or downy at least at base. VEIL absent. 
SPORE PRINT white to pale lilac or lilac-gray; spores 7-9 x 3-4 microns, oblong to 
elliptical, smooth, not amyloid. 


HABITAT: Occasionally solitary but usually in shelving masses or overlapping rows or 
columns on hardwood logs and stumps; sometimes also on standing trees, rarely on 
conifers; common throughout most of the northern hemisphere. Its preferred hosts 
include elm, cottonwood, alder, and sycamore, but in our area it favors oak and tanoak, 
producing large crops after the first fall rains and smaller crops thereafter through the 
spring. I have also seen stupendous fruitings (several hundred pounds!) growing inclusters 
in a treeless field where crushed coffee beans were dumped. It is easily cultivated ona wide 
variety of substrates, including compressed sawdust, shredded Time magazines, and 
presumably coffee grounds. If an “oyster log” is dragged home from the wild and kept 
moist, it will produce crops regularly. 


EDIBILITY: Edible and delicious—breaded and fried it is superb and remarkably remi- 
niscent of seafood. Be sure to check for small beetles between the gills (these can be re- 
moved by dousing the mushroom briefly in water), and of course, for maggots. The tough 
stem or basal stump of tissue should be removed. Large specimens can be pounded like 
abalone to make them tender. P. ostreatus and its Asian counterpart, P. sajor-cajou, are 
now cultivated commercially and sold fresh under the name “tree oysters.” 


COMMENTS: Pure, pale, and graceful, the oyster mushroom is easily distinguished byits 
white gills, tender flesh, smooth cap, and shelflike growth habit on wood. The cap color 
and position of the stem depend to some extent on the location of the fruiting body. When 
growing out of the side of a log, the stem is lateral or absent, since there is no need to elevate 
the cap. When growing from the top of a log, however, the stem can be central, leading to 
confusion with Clitocybe. The capis generally darker in sunlight and correspondingly paler 
in dim surroundings, but distinct color forms also seem to occur, including a brown- 
capped form that grows on bush lupine along the ocean and a giant thick-fleshed form 
that is common on cottonwood in inland valleys. In fact, P. ostreatus has long been 
recognized as a “collective” species, i.e., a group of closely related but distinct forms. 
Fortunately, they all appear to be edible, so that their exact taxonomy needn’tconcern you 
(at least, it doesn’t concern me!). Other species: P. sapidus is now regarded asasynonym for 
P. ostreatus; P. columbinus is a rare species with a bluish- or greenish-tinted cap, but is 
otherwise very similar; P. cornucopiae grows in dense, upright clusters on woody debrisin 


So you think oyster mushrooms or “tree oysters” (Pleurotus ostreatus) always grow on trees? Left: 
Clusters growing in a treeless field on decomposing coffee beans. Right: A cluster growing out of a 
kitchen chair. (The owner of the chair claims to be a sloppy eater who unknowingly helped incubate 
the developing mycelium by sitting in the chair. A fortuitous leak in his roof elicited this crop of 
oyster mushrooms. He now waters the chair regularly!) 


the Rocky Mountains and probably elsewhere. It has a lined or ridged, nearly central stalk 
and depressed or funnel-shaped cap that is open (incised) on one side. It is edible when 
young but often develops a bitter or unpleasant taste in age. Fora smaller, thinner, white 
species growing on conifers, see P. porrigens. 


Pleurotus porrigens (Angel Wings) 


CAP 4-8 (10) « 2-5 cm, fan-shaped to tongue- or petal-shaped; surface smooth, not viscid, 
pure white to milky-white, but sometimes creamy in old age; marginat first incurved, often 
lobed or wavy. Flesh very thin, pliant, white, odor and taste mild. GILLS crowded, thin, 
narrow, white or yellowish, decurrent if a stalk is present. STALK absent or present only 
as a narrowed, stubby white base. VEIL absent. SPORE PRINT white; spores 6-7 = 5-6 
microns, nearly round, smooth, not amyloid. 


HABITAT: In shelving groups or overlapping clusters on o!d rotting conifers, especially 
hemlock; widely distributed. It is very common in the fall in the Pacific Northwest and 
northern California, but I have yet to find it south of San Francisco. 


EDIBILITY: Edible, but in my humble fungal opinion, bland and insubstantial. However, 
some people proclaim it superior to P. ostreatus. 


Left: Pleurotus porrigens, a thin white cousin of the oyster mushroom that grows on dead conifers. 
Right: Pleurotus dryinus (see p. 136) resembles other oyster mushrooms, but boastsa veil, remnants 
of which can be seen clinging to the margin of the cap. 
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COMMENTS: Also known as Pleurocybella porrigens and Pleurotellus porrigens, this 
species can be distinguished from other types of Pleurotus by its thin, pliant, white fruiting 
body and narrow, crowded gills. It is to rotting conifers what P. ostreatus is to rotting 
hardwoods—i.e., common and cosmopolitan. The shining white fruiting bodies stand 
out vividly in the forest gloom, looking so exquisitely pure and unsullied that it is easy to 
see how they acquired the nickname“Angel Wings.” Other species: P. lignatilis (=Clitocybe 
lignatilis) is a similar whitish species with narrow, crowded gills and a more prominent 
stem. It frequently has a farinaceous odor and prefers hardwoods rather than conifers. 


Pleurotus dryinus (Veiled Oyster Mushroom) 


CAP 4-20 cm broad, broadly convex sometimes becoming plane or slightly depressed in 
age; surface dry, with soft grayish fibrils or scales, but sometimes whitish or in age yellow- 
ish; margin at first inrolled. Flesh very thick, white, firm; odor mild to pungent or fragrant. 
GILLS decurrent, fairly close, often veined or forking on the stalk; white, but sometimes 
discoloring yellowish in age. STALK 3-10 cm long, 1-3 cm thick, usually off-center but 
sometimes central; rather tough, often short, equal or tapered downward; solid, whitish. 
VEIL membranous, white to grayish, forming a slight ring on stalk or leaving remnants 
On cap margin or disappearing entirely. SPORE PRINT white; spores 9-12 (17) = 3.5-5 
microns, elliptical, smooth, not amyloid. 


HABITAT: Solitary or in small groups on hardwoods (usually living); widely distributed 
but not common. Alder is a favorite host; it is also reported on oak, and I’ve found it 
growing locally from the wound of a living madrone, in December. 


EDIBILITY: Edible but rather tough. 


COMMENTS: The thick firm flesh and soft hairs or scales onthe cap are good fieldmarks; 
so is the veil when it is visible (see photograph at bottom of p. 135). It might be confused 
with Lentinus lepideus, which has serrated gills, or Panus strigosus, which is differently 
colored. P. corticatus, Panus dryinus, and Armillaria dryina are synonyms. 


Hohenbuehelia petaloides group (Shoehorn Oyster Mushroom) 


CAP 2-7 x 3-7 (10) cm, spatula- to funnel-shaped or shoehorn-like when upright (i.e, split 
Or Open on one side), fan- or petal-shaped when shelflike; tapering to a stemlike base; 
surface smooth or with a whitish bloom when young and often downy toward the base, 
moist to somewhat rubbery-gelatinous but not viscid except when very wet; some shade of 
brown, tan, or grayish-brown; margin often lobed or wavy, at first incurved or inrolled. 
Flesh pliant, usually white (sometimes watery tan). GILLS narrow, thin, crowded, deeply 
decurrent, white or tinged gray, often becoming yellowish or creamy in age and often 
becoming crisped (wavy) in dry weather. STALK lateral or off-center, continuous with 
cap, Often short (1-4 cm long), equal or tapered downward, up to 2.5 cm thick, white or 
grayish; fuzzy, downy, or minutely hairy. VEIL absent. SPORE PRINT white; spores 7-9 
x 4-5 microns, elliptical, smooth, not amyloid. Gills with large, thick-walled cystidia. 


Hohenbuehelia petaloides group. Note the crowded gills and shoehorn-shaped fruiting body. The 
white specks on the caps at left are an abnormality (probably a fungal parasite). 


Hohenbuehelia petaloides group. Left: Close-up of gills. The edges often become wavy as the gills dry 
out, but are not serrated (toothed). Right: These young specimens remind me of penguins. They 
came up in a potting mix composed largely of wood chips. 


HABITAT: Usually in groups or small clusters on rotting or buried wood, sawdust mulch, 
etc.; widely distributed. This species “complex” is common year-round in our area in 
nurseries, flower pots, landscaped areas where wood chip mulch has been used, etc. It 
occurs less commonly in the wild, usually on rotting conifers such as hemlock. I have seen 
itin Yosemite National Park in the spring and fall. 


EDIBILITY: Edible, but not choice (according to most sources); I haven’t tried it. 


COMMENTS: Also known as Pleurotus petaloides, this species and its close relatives 
are best distinguished by their crowded gills, brown cap, white spores, and lateral stem 
or stemlike base. Terrestrial fruiting bodies are often reminiscent of upright, rolled-up 
leaves or shoehorns, while those that grow shelflike on wood are usually fan-shaped as in 
other oyster mushrooms. The gelatinized layer of tissue beneath the surface of the cap is 
seldom evident unless the specimens are waterlogged. Under the microscope, however, it is 
often discernible. H. geogenia is a very similar species with a hazel-brownto yellow-brown 
cap that differs microscopically. Like H. petaloides, it is apt to be looked for in Clitocybe, 
but the cap is open or split on one side and the stalk is usually off-center. Other species: 
Hi. atrocaerulea has a brown to bluish-black, mussel-shaped cap which is felty at least 
toward the base; it grows on wood, including yucca. H. angustatus has a pale (pinkish- 
buff) cap and round spores. H. mastrucatus has a grayish cap, unpleasant taste, and broad 
gills that are fairly well-spaced. All of these species were formerly included in Pleurotus. 


Panellus serotinus (Late Oyster Mushroom) 


CAP 2.5-10 (15) cm broad, kidney- or fan-shaped; surface viscid when moist or in age, 
color variable: olive-green to yellow-green, ochre, greenish-brown, or with violet tones; 
margin incurved, often lobed or wavy. Flesh thick, firm, white, with a gelatinous layer 
under the cuticle. GILLS adnate to decurrent, close, pale orange to ochraceous to pale 
yellow, often fading in age. STALK absent or if present, laterally attached, short, and 
stubby (0.5-2.5 cm long); yellow to brownish or colored like cap, but hairy or velvety. VEIL 
absent. SPORE PRINT yellowish; spores 4-6 x 1-2 microns, sausage-shaped, smooth, 
typically amyloid (at least in dried specimens). 
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HABITAT: Scattered or in shelving groups on dead hardwood logs and branches (espe- 
cially wild cherry), sometimes also on conifers; widely distributed. Fairly common in the 
Pacific Northwest in the fall and winter, but I have yet to find it in our area. Like Flammu- 
lina velutipes, it is a cold-weather fungus, and its appearance is usually a sign that the 
mushroom season is almost over. 


EDIBILITY: Edible but mediocre; it sometimes develops a bitter taste as it ages. 


COMMENTS: The viscid, greenish to yellowish or violet-tinted cap and pale yellow to 
orange gills, plus the short, stubby stem and growth on wood make thisaneasy mushroom 
to recognize. According to Alexander Smith, the spores of some forms do not display 
the amyloid reaction until dried out or stored in a herbarium. 


Panellus stipticus 


CAP 0.5-3 cm broad, spatula-, kidney-, or fan-shaped, convex to plane or depressed near 
the stalk; surface dry, minutely hairy or scurfy, buff to ochre-buff, tan, brownish, or 
cinnamon-brown, sometimes concentrically zoned. Flesh thin, tough, white or pale 
yellowish; taste usually acrid or astringent. GILLS close, narrow, often forked, brownish 
to pale cinnamon or ochre-buff; adnate to decurrent, often luminescent. STALK 0.5-2 cm 
long, 3-8 mm thick, off-center to lateral, usually narrowed at base, often somewhat 
flattened; same color as cap or paler (to nearly whitish). VEIL absent. SPORE PRINT 
white; spores 3-5 x 1.5-3 microns, elliptical to oblong or sausage-shaped, smooth, amyloid. 


HABITAT: Usually gregarious or in clusters or overlapping tiers on dead hardwoods; 
widely distributed, more common in eastern North America than in the West. It occurs in 
California but I have yet to find it in our area. It usually fruits in the fall, but the fruiting 
bodies do not rot quickly and consequently can be found practically year-round. 


EDIBILITY: Inedible due to its small size, tough texture, and bitter taste. 


COMMENTS: But for its luminescent gills, this listless little wood-rotter wouldn’t 
attract enough attention to merit mention. Because of the brownish gillsit can be mistaken 
for a Crepidotus or small Paxillus, but the spore print is white and the texture much 
tougher. The species epithet refers to its use as a styptic (blood-clotter). For other listless 
Panellus species, see the key to Pleurotus and Allies. 


Panus conchatus (Smooth Panus; Conch Panus) 


CAP 4-17 cm broad, broadly convex becoming plane or broadly depressed in age; surface 
dry, smooth or minutely downy, oftencracked into smallscales in age; vinaceous-brown or 
violet-tinted when young and moist, fading to brownish, reddish-brown, or tan in age or 
as it dries; margin often wavy, at first inrolled. Flesh rather tough, firm, white; taste mild. 
GILLS decurrent, fairly close, narrow, often forking near stalk, tan to buff, or when moist 
often violet-tinted. STALK 2-5 cm long, 0.5-3 cm thick; off-center to lateral or sometimes 
central, usually tapered downward; solid, tough, colored more or less like cap; covered with 
fine hairs at least when young. VEIL absent. SPORE PRINT white; spores 5-7 « 2.5-3.5 
microns, elliptical, smooth, not amyloid. 


HABITAT: Solitary or in small groups or clusters on hardwood logs, stumps, and fallen 
branches; widely distributed but rather infrequent in our area, where it fruits in the winter. 


EDIBILITY: Tough but apparently harmless. 


COMMENTS: Also knownas P. torulosus, this mushroom is almost entirely violet when 
young and moist, but fades in age to tan or reddish-tan. The color, plus the growth on 
wood, decurrent gills, and non-hairy cap are good fieldmarks. The stem is sometimes 


Panus conchatus (=P. torulosus). These specimens are brownish, but were distinctly violet or vina- 
ceous when younger (just like P.rudis). Note smooth (not hairy!) cap and growth on wood. 


central, leading to confusion with Clitocybe, and it is consequently keyed out under that 
genus. The cap is not hairy as in P. rudis, nor do the gills have serrated edges as in 
Lentinus. 


Panus rudis (Hairy Panus) 


CAP 2.5-10 cm broad, fan-shaped or wedge-shaped to somewhat irregular in outline, 
convex becoming plane or depressed; surface dry, covered with dense, coarse, stiff, 
velvety hairs, reddish-brown to tan, but often violet when fresh and wet; margin incurved, 
often lobed. Flesh tough, thin, white; taste slightly bitter. GILLS decurrent, close, nar- 
row, edges entire; white, creamy, or colored like cap. STALK a short, stout plug of tissue 
up to 2 cm long, off-center to lateral or sometimes central; tough, solid, hairy like the cap 
and more or less same color. VEIL absent. SPORE PRINT white or yellowish; spores 
5-7 x 2-3 microns, elliptical, smooth, not amyloid. 


HABITAT: Usually in groups on rotting hardwood stumps and logs, widely distributed. 
I have seen it several times in the fall on tanoak, but it is rather rare in our area. 


EDIBILITY: Edible but very hairy. You’d do better to brush your teeth with it than eat it. 


Panus rudis grows on hardwood stumps and logs. The cap is hairy, the stalk off-center to lateral. 
Young specimen at left has a violet cap, mature individuals at right are tan. 
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COMMENTS: The hairy cap, tough texture, white spores, and short lateral to off-center 
stem set this singular fungus apart. Asin P. conchatus, fresh wet caps area gorgeous deep 
violet, but soon fade to reddish- or pinkish-brown. 


Panus strigosus (Giant Panus) 


CAP 10-40 cm broad or more, fan-shaped to broadly convex, plane, or slightly depressed; 
surface dry, with coarse hairs, white to buff or creamy, discoloring yellowish in old age or 
when dried. Flesh thick, rather tough, white or yellowish, taste mild. GILLS broad, white 
to buff or even tinged lilac or brownish, becoming yellowish in old age; usually decurrent, 
edges typically entire. STALK 2-15 cm long, 1-4 cm thick, usually off-center or lateral; 
solid, tough, white to buff or aging yellowish; equal or thicker below, coarsely hairy 
especially toward base. SPORE PRINT white; spores 10-13 < 3-5 microns, oblong, 
smooth, not amyloid. 


HABITAT: Solitary or clustered (but rarely more than four together), usually in wounds 
of living hardwoods; widely distributed but rare, at least in the West. It favors maple and 
birch, but occurs in Arizona on walnut. Three gigantic local specimens were brought to 
me, but the collector didn’t note the host. Each cap was more than two feet in diameter! 


EDIBILITY: Reportedly edible, but too rare and tough to be of consequence. 


COMMENTS: But for the hairy cap this humongus fungus might be mistaken fora giant 
oyster mushroom (Pleurotus ostreatus). Lentinus ponderosus rivals it in size but grows on 
conifers and is not as hairy. The species epithet means “strigose,” which means hairy. 


Phyllotopsis nidulans 


CAP 2-8 cm broad, more or less fan-shaped to scallop-shaped in outline, broadly convex 
to plane; surface dry, often covered at first with a white chamois-like, cottony pubescence, 
otherwise pale orange to orange-buff, yellow-orange, or fading to buff, and densely hairy 
or fuzzy; margin at first inrolled. Flesh colored like cap or paler; odor typically strong and 
disagreeable (like sewer gas or rotten eggs), but sometimes mild. GILLS close, narrow, 
orange-buff to orange-yellow or pale orange. STALK absent or rudimentary. VEIL 
absent. SPORE PRINT pale pinkish to apricot-pink to pinkish-brown; spores 5-8 x 
2-4 microns, sausage-shaped, smooth, not amyloid. 


HABITAT: In groups or shelving masses on rotting logs and stumps(of both hardwoods 
and conifers); widely distributed. In our area it is common on dead oaks in the fall and 


Phyllotopsis nidulans. A common wood-inhabitor, easily told by its hairy or fuzzy cap, orangish to 
yellow-orange gills, and obnoxious odor. Note the absence of a stalk. 
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winter, and in the Sierra Nevada and Rocky Mountains | have seen it on aspen. 


EDIBILITY: Unknown. The odor is so disgusting that only a zealot with the iron con- 
stitution of Charles McIlvaine would consider eating it. 


COMMENTS: Formerly known as Claudopus nidulans and Panellus nidulans, this 
rather attractive pale orange shelving mushroom is easily recognized by its peach-fuzz- 
like cap and obnoxious odor (the latter feature, however, is lacking in some collections). 
Paxillus panuoides is somewhat similar, but has yellowish-buff spores and veined or 
forked gills. Crepidotus species have brown spores, Panellus species have white to yel- 
lowish spores, while Claudopus species have pinkish spores but do not have orange gills. 


LENTINUS & LENTINELLUS 


Small to medium-sized or very large fungi usually growing on wood. CAP often hairy or scaly. 
Flesh firm or tough. GILLS usually adnate to decurrent, edges usually toothed, serrated, or ragged. 
STALK absent to lateral, off-center, or central. VEIL absent or sometimes present and forming 
a slight annulus (ring) on stalk. VOLVA absent. SPORE PRINT white to yellowish or buff. Spores 
smooth or rough, amyloid (Lentinellus) or not amyloid (Lentinus). 


THESE pale-spored, wood-inhabiting agarics can usually be recognized by their ragged 
or serrated gill edges (see photo on next page). Other white-spored wood-inhabitors do 
not normally have serrated gills unless they are very old or weathered. In Lentinellus the 
fruiting body is small to medium-sized and the spores are amyloid, while in Lentinus the 
fruiting body is sometimes gigantic and the spores are not amyloid. In both genera the stalk 
can be central, leading to confusion with Tricholomopsis, Clitocybe, Armillariella, and 
other wood-rotters, but more often than not it is off-center to lateral or even absent. 
Both genera are small and neither is particularly common, at least in our area. Some 
of the fleshier Lentinus species are edible, but by and large this group is not one to tempt 
the “toadstool-tester.” A notable exception is Lentinus (=Tricholomopsis) edodes, 
the renowned shiitake or “black mushroom” of Oriental cuisine. For centuries it has been 
grown on log “teepees” in Japan, and more recently on sawdust mixtures. It is now being 
grown commercially in North America and is sold fresh or dried in many markets and 
specialty shops. Shiitake “logs” (cultivation kits) are even available for those who want to 
grow their own (see photo on p. 31). In North America the shiitake has not yet been found 
in the wild, but it may very well escape cultivation and establish itself on native oaks (or 
other hardwoods). For this reason it is keyed out below, along with several other species. 


Key to Lentinus & Lentinellus 


|. Stalk typically well-developed and central to off-center or sometimes lateral ............ 2 
1. Stalk typically absent or present only as a stubby lateral point of attachment to wood, not 
Area velO es cn cles Big os csp nd eee ee es Se ees Lentinellus ursinus & others, p. 144 

2. Veil present when young, often leaving remnants on stalk and/orcapinage ............ 3 
22. \ cilapsent(.cneck Young specimens if POSSE). bas. ue. ce cbse ee ces ee de eed we ees 6 
Found on hardwoods along Gulf of Mexico and in tropics; fruiting body Collybia-like but 
tough; gills usually staining reddish-brown when bruised ............. Lentinus detonsus 

3 IN aih cetilh oy Smee apaammmenten . w, .. Rnaieae a ora cear erm rc ne ene senate ee wae nr ee 4 
Usually growing on conifers (including fence posts and railroad ties); cap whitish to buff or 
Yellow, jOltenwitidarkersetlesm. 0% Mm) WO. . ce es Lentinus lepideus, p. 142 

Not as above; growing on hardwoods or cultivated commercially ..............0.00005 5 


5. Cap with a dense coating of dark brown to black hairs or small scales which become sparser 
in age, revealing the whitish to buff background; veil leaving a slight ring on stalk or remaining 
intact (coverme the gills andimever breakim®) .............05-06200-0- Lentinus tigrinus 

5. Cap brown to dark brown, often with whitish veil remnants (especially near margin); native to 
Asia, cultivated in U.S. but not yet naturalized (see photo on p. 31) ...... Lentinus edodes 


Gill detail in Lentinus ponderosus. The serrated edges are characteristic of Lentinus and Lentinellus. 


6. Cap more than 8 cm broad when mature; stalk over | cm thick; fruiting body tough or hard; 
found on or near conifers (but wood sometimes buried!) ..... Lentinus ponderosus, p. 143 
6. Notasmbove sniallen ~. acid. eG eee sets uae eee ener eae ance) a eee o.. 7 


7. Growing in clusters on hardwoods, stalks often fused; caps some shade of brown, often 
irregular or misshapen and deeply depressed in age; not uncommon in eastern North America, 
poe (OVE es tee OMG Om Gry Me at a Me ren ih 5S on eget me Lentinellus cochleatus 

NiOL WS BID VE sh oi ke ea Cee a Pe eo oe 3 8 


Stalk usually grooved and stuffed (inside) with soft whitish tissue; cap and stalk reddish-brown 
to pinkish-brown, smooth; taste usually acrid; found on ground or woody debris; spores 


ample =... ee ns ee eat ee ee ee ae ets Lentinellus omphalodes 
SraaNerwithaboyeilearirese: 2 eee oe, eres, nen We, eet, fear meee 9 
Cap 3-8 cm broad, pinkish-tan to tan; found on conifers (e.g., Sitka spruce) along the Pacific 
Consiahe). ee Peewee: ee, ee, ie eee ee, a eee 8, ee Lentinus kauffmanii 

9. Cap up to 4 cm broad, brown to orange-brown or cinnamon; found on hardwoods; widely 
dist bined PE yee ee ees |, 3, Sr, 8. ee Lentinus sulcatus 


Lentinus lepideus —_(Train-Wrecker) 


CAP 5-15 (20) cm broad, convex to plane; surface dry or slightly viscid, whitish to buff or 
pale yellow, but usually with darker (brownish) scales; margin sometimes beaded with 
droplets when young. Flesh thick, tough, white, but often aging or bruising yellow; not 
decaying readily, odor usually distinctive (pungent or fragrant). GILLS usually decurrent 
but sometimes notched or adnate, whitish to buff or in one form yellow, often bruising 
brownish and/or yellowish in age; edges entire when young but often serrated in age. 
STALK 3-5 cm long, 1-3 cm thick, central to somewhat off-center, tapered at base; solid, 
tough and hard, colored more or less like cap, usually with brownish to reddish-brown 
scales or fibrils below ring. VEIL membranous, forming a pallid, superior to apical ring 
on stalk which may be slight or disappear in age. SPORE PRINT whitish; spores 9-12 
x 4-5 microns, almost cylindrical, smooth, not amyloid. 


HABITAT: Solitary, scattered, or in small groups onconiferlogs, stumps, fence posts, and 
other lumber, sometimes also on oak; widely distributed and fairly common in cool 
weather in the coniferous forests of the West, but rare in our area and less frequent than 
L. ponderosus in the Sierra Nevada. It used to be common on railroad ties, resulting 
in derailments and the common name, “train-wrecker.” It causes a brown rot in its host. 


EDIBILITY: Edible and quite good, but the tough flesh requires thorough cooking. 
Use only young caps— older specimens may have an unpleasant taste. 


COMMENTS: The scaly cap, serrated gills (at least in age), membranous veil, white 
spores, and growth on wood (sometimes buried!) set apart this species. Like L. ponde- 
rosus, it decays slowly, and old or weathered specimens can be difficult to recognize. 
Several variants occur, including a yellow one. 


142 


Lentinus ponderosus. Left: Mature specimens growing from a log buried bya landslide. Exposed caps 
are apt to be scalier than sheltered ones. (Bob Winter) Right: Young specimens. Note decurrent gills. 
See p. 142 for close-up of the serrated gills, and p. 43 for a picture of a clump growing ina lake! 


Lentinus ponderosus (Ponderous Lentinus) 


CAP 10-50 cm broad or more, convex to plane or somewhat depressed; surface dry or 
slightly tacky, at first smooth butin most cases soon breaking up into large scales, revealing 
the white flesh beneath; color variable depending on age and exposure: white to tan, 
yellowish, brownish, or pinkish-brown, usually discoloring yellowish or orangish in 
age. Flesh thick, tough, not readily decaying, white (but may age or bruise yellowish); odor 
often fragrant. GILLS typically decurrent, fairly close, white to yellowish, but often 
developing orangish to rusty-brown stains in age; edges serrated or torn, at least at 
maturity. STALK 5-20 cm long, 2-8 cm thick, central or off-center, usually with a nar- 
rowed, rooting base; solid, hard, tough, whitish aging yellowish to brown orrusty-orange, 
often with brownish patches or scales. VEIL absent. SPORE PRINT white; spores 8-12 
x 3-5.5 microns, elliptical, smooth, not amyloid. 


HABITAT: Solitary or in groups or clusters on or near dead conifers (but often appearing 
terrestrial) in the late spring, summer, and early fall; known only from western North 
America. Although not common in most areas, it is very conspicuous because of its large 
size. I have never seen it at low elevations, but it is often abundant in the Sierra Nevada 
in the summer on lodgepole pine. I have also collected it on ponderosa pine in the South- 
west. It produces a brown rot in its host. 


EDIBILITY: Edible and choice, but thorough cooking or parboiling is required because 
of its toughness. Biologist Bob Winter of Fresno says that it is avidly sought by Japanese- 
Americans as a shiitake- and matsutake-substitute, perhaps because of its chewy texture. 


COMMENTS: This large, tough mushroom rivals Catathelasma imperialis and Clito- 
cybe gigantea for the title of “Most Humongus Gilled Fungus Among Us.” The former, 
however, has a veil and the latter has a fragile cap, and both are terrestrial, whereas L. 
ponderosus lacks a veil and grows on or near wood. Panus strigosus can also be very large, 
but grows on hardwoods and has a hairy cap and non-serrated gills. The fragrant odor of 
L. ponderosus is sometimes reminiscent of the matsutake (Armillaria ponderosa), but 
that species is terrestrial and has a prominent veil. Smaller specimens can be confused 
with L. /epideus, which is rather similar in overall aspect but also has a veil. The cap color 
and degree of scaliness vary considerably from specimen to specimen (depending on age, 
temperature, and exposure to direct sunlight), but the size, toughness, and decurrent 
gills with serrated edges are distinctive. 


143 


Lentinellus ursinus. Note hairy cap, ragged or serrated gill edges, and near absence of stalk. 


Lentinellus ursinus 


CAP 3-10 = 2-5 cm, kidney- to fan-shaped in outline, broadly convex becoming plane; 
surface dry, dark brown to brown, yellow-brown, or reddish-brown, with sparse to dense, 
brown to dark brown pubescence (fine hairs), at least toward the stalk; margin usually 
smooth, often paler and lobed, at first incurved. Flesh thin; taste slowly acrid or bitter. 
GILLS decurrent (if stalk present), close, broad, dingy white to pinkish-brown with ragged 
or coarsely toothed edges. STALK absent or rudimentary. VEIL absent. SPORE PRINT 
white; spores 2.5-5 x 2-3.5 microns, nearly round, with minute amyloid spines. 


HABITAT: On rotting logs and stumps, usually in groups or shelving clusters; widely 
distributed. It grows on both hardwoods and conifers but is not common in our area. I 
have found it in the late fall and winter on Douglas-fir and live oak. 


EDIBILITY: Inedible due to the bitter or acrid taste. 


COMMENTS: This flaccid, fleshless, featureless fungus could carelessly be mistaken for 
for a decrepit oyster mushroom (Pleurotus ostreatus) were it not for the ragged gills and 
hairy cap. L. flabelliformis is a similar but slightly smaller species with whitish pubesence 
on the cap. Another widespread species, L. vulpinus, also has whitish pubescence (at least 
at the base of the cap), but is often ribbed or reticulate and sometimes has a stalk; it favors 
_hardwoods. Still another species, L. montanus, can be told by its well-spaced gills and 
tendency to fruit on dead conifers, usually at higher elevations after the snow melts. 


TRICHOLOMOPSIS 


Medium-sized mushrooms usually found on or near rotting wood. CAP smooth orscaly, not viscid. 
Flesh often yellow. GILLS attached, usually yellow. STALK typically central, fleshy. VEIL absent 
or evanescent. VOLVA absent. SPORE PRINT white. Spores smooth, not amyloid. Cystidia 
abundant on the edges of the gills. 


THIS isasmall genus of wood-inhabiting agarics formerly distributed among Tricholoma, 
Clitocybe, and Collybia. In most species the fruiting body is largely yellow, but in T. 
platyphylla it is white to grayish-brown. Tricholomopsis may occasionally appear 


144 


TRICHOLOMOPSIS 145 


terrestrial, but the yellow gills and yellow flesh, absence ofa veil, and central, fleshy stalk are 
distinctive. None of its members are particularly good eating. Of the species keyed below, 
only T. rutilans is common in our area. 


Key to Tricholomopsis 


1. Lower portion of stalk dark rusty-brown to blackish-brown and velvety from a coating of 
minute hairs; usually growing in tufts or clusters ....... (see Flammulina velutipes, p. 220) 

Zo LC aS BOS, gaan a ee ere eee ere air ieee roe OLE ot ge ose re ea he 

2. Cap and stalk yellow, or yellow beneath a layer of colored fibrils or scales; flesh and gills pale 
pelle ee Ge ee oe Me Ws ee ke 

2. g INORG OMe soe eee ee eee oo ere ea 


3. Cap grayish to black at the center or with small grayish-brown to olive-brown to blackish 
Sie Maia eral hs Bor eR aan amore an. Satan waworcan eee T. decora (see T. rutilans, below) 


Cap and/or stalk with reddish to purple-red scales or fibrils . Tricholomopsis rutilans, below 
Cap basically yellow, without differently colored scales or fibrils, at least when young (but 
may have brownish fibrils or streaks in age) T. sulfureoides & others (see T. rutilans, below) 


= oe 


Tricholomopsis rutilans (Plums and Custard) 


CAP 3-12cm broad, convex becoming plane; surface dry, yellow, but covered with dark red 
to purple-red scales or fibrils which become sparser in age or toward the margin. Flesh 
thick, firm, pale yellow, odor mild. GILLS adnate or notched, close, yellow to pale yellow. 
STALK 5-10 (18) cm long, 1-2.5 cm thick, equal or slightly thicker below, dry, yellow with 
reddish or reddish-purple scales like those on the cap (but usually sparser and sometimes 
entirely yellow in old age. VEIL absent. SPORE PRINT white; spores 5-7 x 3-5 microns, 
elliptical, smooth. Cystidia on gill edges numerous, club-shaped. 


HABITAT: Solitary, tufted, or insmall groups on or near rottingconifers, wood chips, and 
humus rich in lignin; widely distributed. Fairly common in our area in cool weather (late 
fall, winter), but rarely fruitingin large numbers. I find it most often with redwood and pine. 


EDIBILITY: Edible, but according to Chroogomphus-connoisseur Ciro Milazzo— 
who was born and raised in Brooklyn—“it tastes like rotting wood.” Since I’ve never tasted 
rotting wood, I cannot attest to the validity of this statement. I wasn’t born and raised in 


Brooklyn either. 


Tricholomopsis rutilans is a beautiful wood-loving agaric with dark red scales on the cap and stalk. 
The scales are not always as dense or prominent as those on the young specimens pictured here. Also, 
the cap tends to broaden with age. T. decora(not illustrated) has olive-brown to blackish scales that 


are much sparser than those of 7. rutilans. 
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COMMENTS: A real beauty when fresh, this mushroom 1s easily recognized by the dark 
red or purple-red fibrillose scales ona yellow background (hence its British name, “plums 
and custard”). This color combination is practically unique among fleshy-stemmed, 
white-spored agarics. If you find what looks to be a small 7. rutilans with an entirely 
yellow stem, you probably have 7. flammula, a questionably distinct species. 7. decora 
is also quite similar, but has gray to brownish or black cap center and/ or scales. I find it 
occasionally on rotting redwood, but it is more common farther north. Finally, there are 
several entirely yellow species also found on rotting conifers, including: 7. flavissima, with 
a fibrillose, fringed cap margin; and T. sulfureoides, partial to hemlock, withanevanescent 
veil, and a cap that develops small brownish scales or streaks in age. T. rutilans was origi- 
nally placed in Tricholoma, T. decora in Clitocybe, and T. sulfureoides in Pleurotus. 


Tricholomopsis platyphylla (Broad-Gill) 

CAP 4-12 cm broad, convex to plane or centrally depressed; surface smooth, not viscid, 
often streaked; dark brown to grayish-brown, or sometimes pallid with a darker center 
and/or fibrils. Flesh pallid, thin. GILLS adnate or more often notched, well-spaced, very 
broad (deep), often splitting or with eroded edges in age, white or grayish. STALK 6-12 
cm long, 1-3 cm thick, equal or thicker below, white or flushed capcolor, hollowinage with 
a tough outer rind; base usually with white mycelial cords attached. VEILabsent. SPORE 
PRINT white; spores 7-9 « 4-7 microns, elliptical, smooth. Cystidia abundant on gilledges. 


HABITAT: Solitary or in small groups on or near rotting logs and stumps, especially of 
hardwoods, widely distributed. In eastern North America it is common in the spring and 
early summer when few other mushrooms are out and about, and it is also said to be quite 
common in Arizona. In our area, however, it is rather rare and fruits in the falland winter. 


EDIBILITY: Not recommended. Some people are adversely affected by it and the flavor 
is poor. Also, it is not particularly easy to identify. 


COMMENTS: This mushroom has few obvious relatives and has consequently been 
placed in several different genera, including Collybia and Oudemansiella. It is somewhat 
reminiscent of Pluteus cervinus, but does not have pinkishspores. If not clearly growing on 
wood it can be mistaken for a Tricholoma or robust Collybia, but the very broad, fre- 
quently eroded gills and white mycelial cords (rhizomorphs) are distinctive. The latter 
may only be evident if the mushroom is dug out carefullyand completely, and eventhenare 
sometimes absent. T. fallax is a closely related species with yellowish-tinted gills and stalk, 
found on conifers in the Rocky Mountains. 


OMPHALOTUS 


Golden-yellow to olive-yellow to bright orange mushrooms growing from hardwood trees, stumps, 
and roots; often clustered. CAP smooth. GILLS well-developed, with acute edges, typically 
decurrent, often luminescent when fresh. STALK central or off-center, fleshy. VEILand VOLVA 
absent. SPORE PRINT white or tinged yellow. Spores smooth, not amyloid. 


POPULARLY known as “jack-o-lantern mushrooms,” these are brightly colored agarics 
with a fleshy stem and decurrent gills that often glowinthe dark. Their luminescence is best 
seen by sitting alone in a dark closet with the mushroom while eating a grilled cheese 
sandwhich. Unless you are a voracious eater, this method helps combat boredom while 
allowing your eyes to adjust to the darkness. After a few minutes an eerie silvery-green 
glow will become visible, growing gradually brighter with each bite (of the cheese sand- 
which) until each gill is clearly outlined. Fresh, actively-sporulating specimens glow the 
brightest, but even they will not always cooperate. 
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Jack-o-lantern mushrooms are strictly wood-inhabitors, but frequently appear terres- 
trial because they like to grow on roots or old, buried stumps. Two to four species occur in 
North America, but only one onthe west coast. They contain muscarineand are poisonous. 


Key to Omphalotus 
1. Fruiting body pumpkin-colored (bright yellow-orange to orange); common in eastern North 
America, Mexico, possibly the Southwest .......... O. olearius (see O. olivascens, below) 
1. Fruiting body golden-yellow to yellow-orange, but usually toned with olive (sometimes 
other colors also present); restricted to the west coast ............... O. olivascens, below 
Omphalotus olivascens Color Plates 40, 41 


(Jack-O-Lantern Mushroom; Western Jack-O-Lantern Mushroom) 


CAP 4-16 (25) cm broad, broadly convex becoming plane or depressed; surface smooth, 
not viscid, color variable: bright golden-yellow to orange with olive tones often present 
also, varying to dull orange, brownish-orange, olive, or slightly reddish. Flesh rather 
thin, pliant, colored more or less like cap; odor mild. GILLS olive to bright yellow-orange 
(often yellow with olive tints), decurrent, close, usually luminescent when fresh. STALK 
4-20 cm long, 1-4 (8) cm thick, central to off-center, equal or tapered downward, solid, 
dry, more or less colored like cap or gills, or dingier olive. SPORE PRINT white to yellow- 
ish; spores 6-8 x 5.5-7 microns, elliptical to nearly round, smooth. 


HABITAT: In tufts or clusters or occasionally solitary on or around hardwood trunks, 
stumps, and buried wood; known only from the west coast, but replaced elsewhere by 
O. olearius (see comments). Common in our area from fall through early spring, especially 
on oak, manzanita, madrone, and chinquapin. 


EDIBILITY: Poisonous! Profuse sweating and gastrointestinal distress are typical symp- 
toms; muscarine is one of the toxins (see p. 894). It is sometimes eaten under the mistaken 
impression that it is a chanterelle. 


COMMENTS: The bright yellow-orange to olive color, decurrent gills, pale spores, and 
tendency to grow in clusters distinguish this handsome mushroom. The chanterelle 
(Cantharellus cibarius) is somewhat similar but has thick, shallow, blunt, foldlike gills and 


Omphalotus olivascens often—but not always—grows in clusters. The gills are well-developed, 
decurrent, and have thin edges. Entire fruiting body is golden-yellow to orange or olive (see color 
plates), including the flesh. 


148 TRICHOLOMATACEAE 


white flesh; the false chanterelle (Hygrophoropsis aurantiacus) is smaller and has oranger, 
repeatedly forked gills, while Gymnopilus species have dark orange torusty-brown spores. 
All lack the olive tones characteristic of mature O. olivascens. 

The common jack-o-lantern mushroom ofeastern North America is essentially the same 
as O. olivascens except that it is pumpkin colored (bright orange to yellow-orange, without 
any olive tones). Formerly called Clitocybe illudens, it is now called O. olearius (or O. il- 
ludens by those who consider it distinct from the O. olearius of Europe). According to one 
report, its luminescence is sometimes bright enough to read a newspaper by. And then 
there’s the tale of the shipwrecked sailor onan uninhabited island, who wrotea last message 
by the light of a jack-o-lantern mushroom, using the ink from a shaggy mane and the stalk 
of an Agaricus as a pen. Unfortunately, he starved todeath because he was afraid toeat any 
of the mushrooms he found! 


CLITOCYBE & Allies 


Fairly small to large mushrooms found mostly on the ground, sometimes on rotten wood. CAP 
convex to plane or often depressed to funnel-shaped at maturity, rarely viscid. GILLS usually 
adnate to decurrent and usually white to gray or buff. STALK central, usually fleshy, but often 
slender. VEIL and VOLVA absent. SPORE PRINT white to buff, yellowish, or dull pinkish. 
Spores smooth or roughened but not ridged or angular; usually not amyloid. 


THIS is a large and complex group of soft, fleshy, pale-spored mushrooms with no veil 
and acentral, usually fleshy stem. The spore color is typically white, buff, or yellowish, but 
in some spécies—at one time honored with their own genus, Lepista—it is dull or pale 
pinkish. How, then, can you separate Clitocybe from other pale-spored mushrooms? 
Mostly by a process of elimination: the gills are not soft and waxy as in the Hygrophora- 
ceae, nor orange as in Hygrophoropsis and Omphalotus, nor thick, blunt, shallow, and 
foldlike as in Cantharellus, the flesh is not granular and brittle as in Russula, there is no 
latex as in Lactarius, and the white-spored species do not have the notched gills 
characteristic of Tricholoma—though this is a somewhat capricious character, since the 
attachment depends tosomeextent onthe age and shape of the cap; the “Lepistas” are easily 
confused with the Entolomataceae (particularly the genus Entoloma), but the latter have 
deeper, more vividly colored spores which are angular or longitudinally ridged under the 
microscope; the wood-inhabiting Clitocybes generally have a central stalk, thus 
eliminating Pleurotus, Panus, and other shelflike types; the smaller Clitocybes with slender 
stems are apt to be mistaken for Omphalina, in which the fruiting body is very small, and 
Collybia, which has a cartilaginous stem ofa different texture from the cap, and adnexed to 
adnate but not decurrent gills; finally, there are a number of small but common genera 
(e.g., Laccaria, Leucopaxillus, Lyophyllum) that are best distinguished by learning the 
individual species. Whew!! 


Except for the blewit (C. nuda) and its close relatives, Clitocybe is a lackluster group 
whose aesthetic and gustatory value is practically nil. Confirmed Clitocybe experts will 
be the first to admit that the anonymous throngs of white to grayish Clitocybes that litter 
our wintertime woods are exceedingly difficult to differentiate. Clitocybes are most preva- 
lent in coniferous forests, but also occur under hardwoods and in grass or manure. Like 
the Tricholomas, they are largely cold weather fungi, most abundant in our area from 
December through February. 

Though the blewit is a safe and popular edible mushroom, several Clitocybes are 
poisonous, including the small grass-inhabiting species, C. dealbata. The larger forms 
are slightly easier to identify but may be just as difficult to digest. Several have a disagree- 
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able odor, notably C. nebularis and C. robusta. On the other hand, the anise-scented types 
(e.g., C. deceptiva and C. odora) are edible and quite good. 

Over 200 species of Clitocybe occur in North America. About 50 are listed for California, 
but a diligent effort to catalog our Clitocybes would probably double that number. Only 
some of the more easily identified species are described here, including a few smallish 
types with amyloid spores that are now placed in the genera Myxomphalia, Clitocybula, 
and Cantharellula. If your “Clitocybe” does not key out satisfactorily, check the Hygro- 
phoraceae (if the spores are white) or the Entolomataceae (if the spores are pinkish). 


Key to Clitocybe & Allies 


[Oder distinctly liconice= Or anise on... «+ « somes cemmeman nN emomememce Wha © 6 Kies 4 oe 2 
I Olas above( bul odermay be sweet, c-e., like r@ot heer) s..25- 55) ee oe 3 
2. Fruiting body entirely or partially blue-green to greenish or grayish-green ..C.odora, p. 161 
am) NO loxera eel labs ee Cael re C. deceptiva & others, p. 162 
3. Spore print pink or pinkish; fruiting body often (but not always) purple ................ 4 
3. Spore print white to yellowish or buff, or tinged lilac or brownish; fruiting body not commonly 

pulplesand th purple themonOwiNOON WOGd  . 6... 6s. os ges ae 13 
4. Stalk 3-7 mm thick; growing in grass, manure, straw, etc. .............06. C. tarda, p. 152 
A erotaliethickenr. Or crewing iiwiendai: Damen reer meee... B.S. Rees «<> 5 
5. Spore print bright pink; cap and stalk dingy cinnamon to vinaceous-brown; gills decurrent; 

growing in woods (especially pine), mainly ineastern North America ...... C. martiorum 
5. Notas above; spore print dull pinkish to pinkish-buff or flesh-colored ................. 6 
6. Gills (and usually rest of fruiting body) distinctly bluish-purple to purple or pale purple (lilac) 

when fresh (but often fading in age); verycommon .................0404. C. nuda, p. 153 
Gey Netas above cillsmotdintictl purples aes. Fe ee 7 
7. Stalk distinctly purple to lilac-tinged when fresh ............ C. saeva (see C. nuda, p. 153) 
Pe OLS AD OVE ow. .. ik. Manel ee ante, Mn ciety mee <a, Coen SAREE MAAS . 8 
8. Fruiting body with subtle vinaceous or lilac tints when fresh ............ 00.00 c eee ee eee 


Pee ee a ee ees. ft. C. glaucocana & C. graveolens (see C. tarda, p. 152) 


9. Fruiting body white when fresh, soon developing rusty to reddishstains .................4. 
i Ee ee Ts ote sae oe (see Collybia maculata, p. 217) 
OCA CMa sea Oe ae een Le pam, Cnet eee , ee MAC rR Semon AU aE met een Sr. , 10 


10. Cap pinkish to orangish to orange-brown or reddish-brown; spores angular in end view 
feng RS a ee ee eee oe ee (see Entolomataceae, p. 238) 


10. Notas above; cap white to watery brown, tan, hazel, buff, pinkish-buff, gray, etc. ....... lel 
ll. “Lypreally crowingamelusters 42... 0...98 52. 55.. C. subconnexa group & others, p. 155 
Fl.” Ip pically growing scattered towrecamous.orimmriigs (...070...5272,...7.-...05-5 00+. 12 


12. Cap watery brown to tan, hazel, buff, or whitish; growing in pastures, lawns, or sometimes 
im woods (espeially oak) =. /29em. n> 2X .wRweE ens 2. C. brunneocephala & others, p. 154 
12. Cap white becoming pinkish-buff to dingy buff or tan in age; growing in woods; widespread 
ee Be a et ee eae C. irina (see C. brunneocephala, p. 154) 


13. Growing on burnt ground or debris; cap small(less than4 cm), blackishto grayish-brownto gray 


ML Olive ONG Wiles. ..... Muerte. 20s... Beemer eee, Myxomphalia maura & others, p. 165 
13. Not growing in burned areas, or if so, then very differently colored ................... 14 
14. Gills forked repeatedly and usually orange or odor very fragrant (somewhat like root beer) 

re ee ee ee ee ee ee ery ee en er ee (see Paxillaceae, p. 476) 
DRA ee a eo ee ge ea eS ees: Menonsh Mant « « 15 
15. Growing on wood (sometimes very rotten or buried) or on coffee grounds ............. 16 
IKsu Keren veoinvino inal eae ee ee a: a ne ere 24 


16. Gills bright yellow to orange; fruiting body small . (see Omphalina & X eromphalina, p. 221) 
[tig FOS CIPS OOo Rated ee. Se oe rire ter se: laine re I 
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Fruiting body entirely or partially vinaceous, purplish, or reddish-tinged when fresh and moist 
ee ee ee ee ee a (see Pleurotus & Allies, p. 132) 
IGE S 10. 18 


Cap open or incised on one side; gills very crowded, narrow . (see Pleurotus & Allies, p. 132) 
ROA CL) ee a ee 19 


Gill edges serrated or eroded and/or fruiting body tough, hard,:fairly large to very large (cap 
10-50 cm broad when mature; stalk 2-5 cmthick) ..... (see Lentinus & Lentinellus, p. 141) 
Teh LEES, SF LKC Nm ee ER anc GSP tae Re Aa OO OE OA ES PS ch SORE OER Re Ne Ey oR ewe re PO 20 


Cap ochre-brown to pinkish-brown orcinnamon when fresh, not typically growing inclumps or 
@ense Clusters ...... 24.0... Bo ee C. americana & others (see C. inversa, p. 156) 
Not as above; cap differently colored (brownish to gray or white), or growinginclumps . 21 


Stalk white, usually tough and short, at least 1 cm thick; cap without hairs or scales, often pale; 


spore print trequently timed lilac <:).-22.7.754....5-.. (see Pleurotus ostreatus, p. 134) 
Je Oe) SCS en re eines Rennes ie a rere ne Pee A ee S.A 22 
Typically growing in clumps or dense clusters on wood; cap not white(or if watery whitish, then 

Stalk usually rather lotig and lésstham5 minrthick)™ ..................5 Se. 23 
Typically growing solitary, scattered, or in small groups but not clumps; cap variously colored 

oh a bas one WI RO Ca ee eee ee ee 8 Fe. |. 24 


Stalk typically less than 5 mm thick; growing onrotting conifers ....................008. 
eo ee eee (see Clitocybula familia & C. abundans under Collybia acervata, p. 215) 

Stalk generally thicker than above; found in southern United States, usually on hardwoods 
ee ee eee ee ee (see Armillariella tabescens under A. mellea, p. 196) 


Spore print brownish; fruiting body small and white or grayish; cap often somewhat hairy, espe- 
cially toward margin; not common Ripartites (R. tricholoma is the most widespread species) 


Nceaitonetiet UNIS weil hey lsat ee kee ge aes ee omin pa 25 
Stalk thin (usually 1-3 mm thick); fruiting body small; cap white or yellow, pinkish, vinaceous, 

erihese be Get a a a cr wee a 26 
Not as above; stalk thicker or fruiting body differently colored .................02000- 27 
Growing on ground in groups or troops under pine or other conifers or growing on logs, sticks, 

berry canes, etc.; gills very widely spaced ....... (see Marasmius, Collybia, & Allies, p. 201 
IN'OL Hipp OVC 7.2 oun Crate he a asm ete ee (see Omphalina & X eromphaliina, p. 221) 
Cap orange-buff to orange-brown to reddish-brown, cinnamon, purplish-brown, pinkish- 

Dre wiigpinkishotalnwGitan Whentres ......¢0cees. sehen eves cos Gn thee aetee hs ekes 28 
Cap white to buff, grayish, olive-gray, olive-brown, greenish, brown, or darker ......... 34 
CoS Wa ely SIMCEM yu. cages oe ok ee ee eS (see Camarophyllus pratensis, p. 110) 
Gillsstonlyaoliosewtm orawded 2... aw 4 a oy ee rh ws we a oy ee ws be ns Sees 29 
Fruiting body medium-sized to large; stalk 1-4 cm thick; cap usually 7 cm or more broad when 

mature and at that stage usually depressed or funnel-shaped ........... C. maxima, p. 157 
Fruiting body smaller, thinner, or differently shaped; not asabove ................... 30 
Usually growing in grassy areas or lawns; stalk typically 5 mm thick or less; cap not usually 

CeMhesbeCe wit memwerig .. 66a 6 oe oa ee eee bees a ee (see Calocybe carnea, p. 176) 
Niwas MOE: SUOMI WOGME 2... ok eh ee ee So og ae Sa ee 31 


Cap vinaceous-red to purplish-red, gills yellow-ochre; growing at high altitudes under conifers 
ee, oe eee ar ee ean yee (see Calocybe onychina under C. carnea, p. 176) 


OE i ee ee ee 32 
Gills white to pale buff; cap tan to pinkish-tan, flesh-colored, etc. ..............0.005. 3) 
Gills often pale pinkish-cinnamon or colored like cap in age; cap orange to orange-brown, 

cinnamon, reddish-brown, reddish-tan, etc. ...............0.. C. inversa & others, p. 156 
Stalk white, buff, or tinged only slightly withthe capcolor ............... C. gibba, p. 157 
Stalk colored like cap or darken mx. a. &. .. «fy. ae oem C. squamulosa (see C. gibba, p. 157) 
Spore print pale yellowish to buff; odor rancid; stalk at least | cmthick ............... 35 
S pore print white, or if yellowish to buff, then notasabove ........... 0... c cece eens 36 
(Cee || Cee he eee amen a C. robusta (see C. nebularis, p. 159) 


Capigrayisinto butt or brownmisit ...........++..0+.)...:. gee we C. nebularis, p. 159 
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53, 
54. 


54. 


Growing in grass, straw, or compost, often in groups or rings but mot in massive clusters; cap 


usually less than 5 cm broad, white to grayish, buff, or tinged pinkish ................ 7 
Not as above; growing in woods or under trees, or differently colored ................. 38 
Cap broadly convex to plane or umbonate; gills usually notched but sometimes adnate or very 

slightly decurrent; spores amyloid; not often growing inrings .... (see Melanoleuca, p. 169) 
Cap convex becoming plane or depressed; gills adnate to decurrent, grayish-white to buff or 

pinkish-buff; spores not amyloid; often growing inrings ...... C. dealbata & others, p. 163 
rea eA Gh Tg STALL AN ee en A re RN Oa Re OIE OTS, UNE AG. . - Reece 39 
Re NOW Giese atid. Gee nn ee ee aan: co -Mimamane Meee 41 
Typically growing in large clusters along roads and paths in the Pacific Northwest and Rocky 

IIo TWEENS = ge te ea ae a ee er he ee C. dilatata, p. 159 
ISR ANID OVer er oa, SUR MR, eee ee OO ES, , 40 
Cap medium-sized to very large(8 cm broad or more) .. C. candida(see C. gigantea, p. 158) 


Cap smaller, generally less than8 cm broad .. C. variabilis& others (see C. albirhiza, p. 161) 


Cap and/ or gills greenish to bluish-green, more than 2 cm broad; growing in woods in eastern 
U.S. or under western mountain conifers .... C. aeruginosa & others (see C. odora, p. 161) 
INGLES DOVE fo ou a ne ee a ee. Per ene eee 42 


Growing in tight clumps (occasionally solitary) from a fleshy mass of tissue which is often buried 
itl Sage cease ai al carat ae avraell ae Se eee a a Oe ate ea oe RR age C. sclerotoidea, p. 164 


Not growineiiclumps roma Teshyass@Prussie ..........6.e0cr eee ee 43 
Base of stalk or surrounding humus with conspicuous white mycelial threads; common under 

mountain conifers, especially as or just after the snow melts .......... C. albirhiza, p. 161 
INNO 81S ANON a RR oc ee, ME RMR cee ao 44, 
Gills gray; cap with a hoary bloom when young; growing under mountain conifers, usually near 

Mele siGW le. seen Fomes. ee. cee ey, ee, fem, Gee ie (see Lyophyllum montanum, p. 175) 
ISIOUEAS SU GhVey te Se. nn: Aenea erg: see. Eee cncineee. « « SeRgne es «Ameena enme Mms a et 45 


Base of stalk (or flesh in base) pinkish to pale orange ..(see Tricholoma saponaceum, p. 184) 
INST GIS, SC a0 inet aa ree eres: ieee eee eee oe eee ees  uees ct Mex fo 6s 46 


Gills forked repeatedly; cap grayish to grayish-brown; gills sometimes reddish-stained; usually 
prowinp in iioss in notthern and eastern North America ....000.0. 02.700. 2.0... ee. 
PEE Sas 5) War ae aor eee Cantharellula umbonata (see Clitocybe cyathiformis, p. 164) 


CG Oes es 610). cn PM MEAD ores creer car rasan ae tat or car mre ePicre ara ncn wena. ran ore enc ralen 47 
Stalk very thick (2-5 cm); gills whitish to buff to dingy tan or yellowish, but not gray .... 48 
olasabove We. 28... . W.o>.- Ss: ee, ee, coe, eee eee. Pee. eee 50 
Cap 10-40 cm broad, white becoming buff or dingy brownish in age, thin and easily broken at 

Me@lunity. marein OMemObscurely mbbed a2). ...e.0.2.62. yess shee C. gigantea, p. 158 
INO@aS. above: cea ee 2 Fe ee, EE OS. ee eer oe ee ee 49 
Odor strongly unpleasant; cap grayish to dingy tan C. septentrionalis (see C. gigantea, p. 158) 
Not as above; cap more or less grayish-brown .......... C. crassa(see C. nebularis, p. 159) 
Stalk less than4 mm thick; cap small(up to5 cm broad but usually less than3 cm), dark greenish 

to olive-brown, sooty-brown, ashy-gray, or blackish ........... 0... ce eee eee eee eee 51 
Notasabove sistallwlarier.f..acee can dupe aint ees a ese peenecate re ay aac emer BIN teat a 
Cap minutely scaly or scurfy at center .... C. epichysium(see Myxomphalia maura, p. 165) 
INGUASa DOVE? . 5. GER. eeen, , Mae nen, LC. OR. 52 


Cap and gills yellOw-eneen to creeni dark green, olive, ete) 2.00 2 ee 2, x. I a. PS 
eae re NOI ee Re ge C. atroviridis & others (see C. odora, p. 161) 
Not as above; not greenish . Omphaliaster & Fayodia spp. (see Myxomphalia maura, p. 165) 


Stalk clothed with dark scurfy scales; gills well-spaced; cap dark brown to blackish; growing on 
rotten wood orinrichhumus ..... Clitocybula atrialba(see Clitocybe cyathiformis, p. 164) 
N ot as.above; Stallanotclothediwithtdank scurty stales .........56c5-- bee ceeecasecud 54 


Cap typically incised or open on one side; gills crowded and narrow(shallow) ............. 
me © res ic Basse" (see Hohenbuehelia petaloides group, p. 136) 
GIAO: 5. oy nO Gy EU ea bee eee Sopa e ewe ces =p) 
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55. Typically growing in clusters; stalk usually 1 cm thick or more ....................4.- 56 
55. (Net gs.abOve .. ci Mle vm « Bede cnet, SN ne met a 57 


56. Cap tanto brown or purple-brown; spore print off-white to pale buff; known from Alaska 
SS ee ee Sa ee ee C. polygonarum (see C. subconnexa group, p. 155) 
56. Cap gray, brown, tan, etc.; spore print white; widespread . (see Lyophyllum & Allies, p. 173) 


57. Gills distinctly grayish to grayish-brown, at least at maturity ..................--..0-- 58 
Sa. CGillsevhite to butitonvellowish o. .« =. aecteseees se eee ee ee ee 59 
58. Stalk 1 cm thick or more at apex; cap 6-15 cm broad or more C. harperi(see C. nebularis, p.159) 
58. Stalk usually less than 1 cm thick; cap2-5(7) cm broad ............ C. cyathiformis, p. 164 


59. Stalk 1-3 cm thick at apex; usually growing on or near rotting wood ...................-. 
me | SENG 6G foo el ae eT - > ee C. avellaneialba (see C. clavipes, p. 160) 


59. Notas above; stalk up to1.2 cm thick at apex; growing on ground .................... 60 
60. Cap.browitograyishsbrowmor olivesbrowiles.« 292-222 s.ce me ee. ee 2 61 
GON’ @apppalemye ............8 ...:. C. coniferophila & others (see C. albirhiza, p. 161) 
61. Gills distinctly decurrent; cap usually depressed at maturity .... C. clavipes & others, p. 160 


61. Gills only very slightly decurrent if at all; cap broadly convex to plane or slightly umbonate 
eee ee ee ee (see Melanoleuca, p. 169) 


Clitocybe tarda 


CAP 1-6 (9) cm broad, convex with an incurved margin, then plane to broadly funnel- 
shaped or at times umbonate; surface smooth, not viscid, flesh-colored to brownish or 
grayish with a faint lilac or vinaceous tinge when moist, fading as it dries. Flesh thin, odor 
mild or slightly fragrant. GILLS adnate to slightly decurrent or at times notched, close, 
grayish to brownish-buff or pinkish-buff, often with a lilac tint when fresh. STALK 2-6cm 
long, 3-8 mm thick, usually slender, equal or slightly thicker below, colored more or less 
like cap or paler, fibrillose. SPORE PRINT dingy pale pinkish; spores 6-8 x 3-5 microns, 
elliptical, finely roughened. 


HABITAT: Scattered to gregarious or clustered or sometimes in rings in grass, dung, 
manure, straw heaps, old fields, compost piles, etc. Widespread and not uncommon in 
our area after heavy rains, late fall through spring. 


EDIBILITY: Edible but thin-fleshed and not particularly easy toidentify. I haven't tried it. 


COMMENTS: Also known as Lepista tarda and Tricholoma sordidum, this is a smaller, 
slimmer version of the blewit. It isn’t purple, but when fresh and moist it often has a slight 
lilac or vinaceous hue—especially the gills. It can easily be mistaken for a Melanoleuca, 
but the spore print is pale pinkish. The cap color is difficult to characterize but is generally 
some Shade of buff, brown, or even gray. Two other pinkish-spored “Lepistas” with subtle 
purple tints are: C. graveolens, with a strong, disagreeable odor (like “moldy hay”), and 
C. glaucocana. Both of these are much larger and more robust than C. tarda, and in fact 
they closely resemble the blewit (C. nuda) but for their subtler color (older specimens can 
scarcely be distinguished). Both species are rare and fortunately, not poisonous. 


Clitocybe tarda is a slim, trim version of the blewit, but has only a s/ighr violet tinge (if any), and is 
thus easily confused with other grayish or brownish Clitocybes. The spore print, however, is pinkish. 
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Clitocybe (=Lepista) nuda, the blewit, has a characteristic shape that is hard to describe but easy 
to recognize. Note stocky build and inrolled margin when young. The monstrosity on the left isastem 
which kept growing after the cap was cut off. 


Clitocybe nuda (Blewit) Color Plate 32 


CAP 4-14 (18) cm broad, convex with an inrolled margin when young, becoming broadly 
umbonate to plane, or with an uplifted, often wavy margin in age; surface smooth, lubri- 
cous when moist but not viscid, often somewhat lustrous when dry; purple, or purple 
shaded with brown or gray when fresh, soon fading to brownish, flesh-color, tan, etc., 
but the margin often retaining purple tones wellinto maturity. Flesh thick, rather soft, pur- 
plish to lilac-buff; odor faintly fragrant when fresh(like frozen orange juice), taste pleasant 
to slightly bitter. GILLS close, adnate to adnexed or notched, or sometimes decurrent; 
purple or pale purple to bluish-purple or grayish-purple when fresh, fading to buff, pinkish- 
buff, or brownish in age. STALK 2.5-7 (10) cm long, 1-2.5 (3) cm thick at apex, equal or 
more often with an enlarged base; dry, fibrillose, purple to pale purple or colored like the 
gills; base often covered with downy purple mycelium. SPORE PRINT dull pinkish to 
pinkish-buff; spores 5.5-8 x 3.5-5 microns, elliptical, roughened. 


HABITAT: Scattered to gregarious, often in rings or arcs—in woods, brush, gardens, 
compost piles, i.e., wherever there is organic debris; widely distributed. It seems to favor 
cool weather but is common in our area throughout the mushroom season. A favorite 
abode is in brambles under live oak, ofteninthe company of chanterelles; it isalsocommon 
under pine and cypress, and I have found it on Ano Nuevo Island in beach grass and 
elephant seal dung. A single mycelium will produce several crops a year, so check your 
patches regularly. I know of one fairy ring sixty feet in diameter that produces about 200 
blewits each time it fruits! Known asa“trashinhabitor” because of its fondness for virtually 
any type of decomposing organic matter, it can be grown ona wide range of substrates, 
including shredded newspapers and compost. 


EDIBILITY: Edible and very popular—a favorite with beginners and gourmets alike, 
and one of the most plentiful edible wild mushrooms in our area. It has the dubious dis- 
tinction of being one of the few purple foods that actually tastes good. It is even popular 
in fungophobic England and Scotland, where it is sometimes sold in markets. 


COMMENTS: The ubiquitous blewit is the quintessential embodiment of spunk and 
persistence—cut one down and two will grow back! Decapitated stems will often continue 
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to grow as if nothing had happened—a new cap will not form, and a grotesque (but edible) 
cancerous-looking pale purple growth will take its place. The blewit’s trademarks are its 
beautiful purple to bluish-purple color with inrolled cap margin when young, stout stature, 
absence of a veil, faintly fruity fragrance, and dull pinkish spores. The cap has a character- 
istic lubricous feel when moist, but may look quite different— polished and silvery-violet— 
when dry. The amount of purple present varies considerably depending on the age and 
moisture content of the mushroom, and possibly the habitat or geographical area (some 
forms, such as the one commonly found under cypress, tend to be quite pale, with only a 
slight violet tinge). Old faded blewits are barely recognizable, but by that stage are usually 
bug-bitten anyway. 

Other purple mushrooms include: /nocybe lilacina, with brown gills (when mature), 
brown spores, and asmall umbonate cap; many Cortinarius species, with a cobwebby veil 
when young and rusty-brown spores; Mycena pura, small and slender with white spores; 
the Laccaria amethystina group, with white or lilac-tinged spores and a long, tough, 
fibrous stem. Of these, only the nocybe and possibly the Mycenaare poisonous. There are 
also several bluish Entoloma and Leptonia species, but they are not nearly as purple. 

Synonyms for the blewit are almost as numerous as the blewit itself. They include: 
Tricholoma nudum, Rhodopxillus nudus, Lepista nuda, and incorrectly, Tricholoma 
personatum. “Blewit,” incidentally, is a corruption of “blue hat”—though the blewit is 
more purple than blue. InEurope the blewit is often called the“wood blewit,” to distinguish 
it from the “field blewit” or “blue-leg,” C. saeva (=Lepista saeva, Tricholoma personatum). 
The latter is very similar to C. nuda in shape and stature and is equally delicious, butshows 
purple only on the stem—the cap and gills being grayish to pinkish-buff to watery tan (or 
the gills tinged vinaceous). Also, it tends to grow in pastures or grass rather than in the 
woods. It is infrequent in North America but has been reported from California. See also 
C. tarda, and the species discussed under it. 


Clitocybe brunneocephala 


CAP 4-13 cm broad, convex with an inrolled margin becoming broadly umbonate to plane 
or uplifted; surface moist or lubricous but not viscid, smooth, watery brown to tan, hazel, 
buff, or even whitish (usually darker when young). Flesh thick, pallid, odor mild or 
pleasant. GILLS usually notched but often adnate or slightly decurrent, close, buff to 
grayish-buff or pale brown, then dusted pinkish with spores. STALK 2-5 (10) cm long, 1-3 
(4) cm thick (usually about 2); equal or enlarged below, often stout and relatively short, 
solid, dry, smooth, buff or colored like the cap (but usually paler). SPORE PRINT rosy- 
buff or dull pinkish; spores 5-8 x 3-4 microns, elliptical, minutely roughened. 


HABITAT: Scattered to gregarious, often forming fairy rings, late fall through early 
spring, mainly in lawns and pastures, but also at theedges of woods or under trees (cypress, 
oak, etc.); known only from California. It was very abundant in our area during the warm 
and wet winter of 1977-78, but has been rather rare since. 


EDIBILITY: Edible and quite good—I have tried it. Be sure not to confuse it with 
poisonous Entolomas, however, or C. olesonii (see comments below). 


COMMENTS: Listed in the first edition as “Lepista sp. (unidentified),” this interesting 
relative of the blewit has recently been rechristened C. brunneocephala by clitocybiologist 
Howard Bigelow. The shape, stature, and characteristically lubricous feel of the cap when 
moist are very reminiscent of the blewit and blue-leg, but there is no purple anywhere on 
the fruiting body. The gills are usually notched, but as in most “Lepistas” their attachment 
varies considerably. I nearly always find it growing in grass, but a very similar species with 
a pungent or unpleasant odor, C. olesonii, is common under oak in southern California 


Clitocybe brunneocephala is built like a blewit but is never purple. It is sometimes common locally 
in lawns and pastures as well as under oaks. 


and the Sierra Nevada foothills. Both C. brunneocephala and C. olesonii (whose edibility 
I haven’t determined) are larger and stouter than C. tarda, and do not grow in clusters 
like C. subconnexa and C. densifolia. They can be separated from most Entolomas by their 
duller spore color, non-angular spores, and in the case of C. brunneocephala, by the grass- 
land milieu. Other pinkish-spored species: C. praemagna, a western prairie and sagebrush 
species, is quite similar but has a white cap when young that becomes tan to dull brownish 
in old age; C. (=Lepista) irina is a widespread woodland species that often has a fragrant 
blewit-like odor. Its cap is white to pinkish-buff, dingy buff, or pale tan, and its spores 
are slightly larger than those of C. brunneocephala. 


Clitocybe subconnexa group 


CAP 3-10 cm broad, convex with an incurved margin becoming plane or with uplifted 
margin; surface smooth, dry, satiny white at first, often discolored or spotted slightly in 
age. Flesh thick, whitish, rather brittle; odor usually mild or faintly pleasant. GILLS 
adnate to decurrent, crowded, narrow, pallid soon becoming buff, then dull pinkish as 
the spores ripen. STALK 3-10 cm long, 0.5-2 (3) cm thick, equal or thicker below, smooth, 
dry, dull grayish to buff witha whitish silky-fibrilose coating. SPORE PRINT pinkish-buff 
or flesh-colored; spores 4.5-6 x 3-4 microns, elliptical, minutely roughened. 


HABITAT: In groups on ground, usually tufted or clustered, widely distributed. In our 
area boththisspeciesand C. densifolia(seecomments) are fairlycommon from fall through 
early spring in woods or at their edges, brushy areas, and open places. 


EDIBILITY: Edible, but not recommended. It is good when fresh according to some 
sources, but can develop an unpleasant astringent taste in age. There is also the possibility 
of confusing it with C. dilatata or a poisonous Entoloma. 


COMMENTS: This common species can be identified by its whitish color, adnate to 
decurrent gills, dull pinkish spores, and tendency to grow in clusters—though solitary 
fruiting bodiescan befound. A very similarand equally commonspecies, C. densifolia, alsu 
grows in clusters, but has smaller spores, narrower gills, and a whitish cap that becomes 
dingy buff to grayish in age. Both species, like the blewit, seem to growalmost anywhere. 
They are larger and fleshier than Clitopilus prunulus and do not smell as nice, nor have 
they longitudinally ridged spores. They differ from Clitocybe brunneocephala in their 
more typically decurrent gills and clustered growth habit, and from C. dilatata in their 
pinkish spores. Other species: C. fasciculata (= Tricholoma panaeolum var. caespitosus) is 
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Clitocybe subconnexa group gives a dull pinkish spore print, has adnate to decurrent gills, and 
grows in clusters in a wide variety of habitats. 


also very similar, but has a rancid-farinaceous odor and taste and tends to grow in clusters 
along roads; C. subalpina is a brown to dark brown clustered species known from the 
Pacific Northwest; C. polygonarum has a tan to brown or purple-brown cap, but has 
off-white to pale buff spores; it also grows in clusters and is common in Alaska. 


Clitocybe inversa 


CAP 2-10 cm broad, broadly convex or centrally depressed with an incurved margin, 
becoming broadly depressed or even funnel-shaped in age; surface dry, dull orange to pale 
orange-brown, orange-tan, tan, reddish-tan, ochre-buff, or cinnamon-brown; margin 
often paler. Flesh thin; odor mild or sharp. GILLS distinctly decurrent, close, buff to pale 
pinkish-cinnamon or colored like cap but paler. STALK 3-10 cm long, 4-8 mm thick, equal 
or thickened below, typically rather slender and often curved, colored like cap or paler, 
smooth or with whitish hairs at base. SPORE PRINT white to creamy-yellowish; spores 
4-5 x 3.5-4 microns, nearly round, minutely prickly (or appearing smooth). 


HABITAT: Scattered to gregarious or tufted on ground in woods; widespread but 
particularly common onthe west coast, from Alaska to southern California. In our area itis 
fairly common in the late fall and winter in mixed woods and under oak or pine, sometimes 
in large fairy rings. 


EDIBILITY: Not recommended 


Clitocybe inversa is a cheerful orange-brown to cinnamon color. Left: Several typical examples. 
Right: Close-up of the decurrent gills. 


CLITOCY BE 157 


COMMENTS: Also known as Lepista inversa, this species can be told by its cheerful 
color, depressed cap, decurrent gills, and white or pale spores. C. gibba is rather similar 
but differently colored, while Rhodocybe nuciolens has pinkish spores. Thecommon form 
of C. inversa in our area has a slightly yellowish spore print and sharp, spicy or pepperlike 
odor. It may actually be C. flaccida, a very similar species. In eastern North America C. 
gilva is quite common; it differs in having a plane to only slightly depressed, yellowish to 
dull pinkish cap. Other similarly- colored Clitocybes include: C. sinopica, in humus or on 
burnt ground, with an orange-brown to rusty-cinnamon cap, yellowish spores, and 
farinaceous odor and taste; C. ectypoides, northern, growing on rotting conifers, with a 
minutely scaly ochre-brown cap; and C. americana, the most common and widespread 
wood-inhabiting Clitocybe, with a watery brown to pinkish-brown or cinnamon cap that 
fades to whitish as it dries, growing on hardwood stumps and logs. 


Clitocybe gibba —_ (Funnel Cap) Color Plate 34 


CAP 3-8 cm broad, plane or with a central depression, soon becoming funnel-shaped; 
surface smooth, not viscid, tan to pinkish-tan, flesh-colored, or pinkish-cinnamon, but 
fading in age; margin often wavy. Flesh thin, whitish; odor mild or faintly sweet (like 
cyanide). GILLS deeply decurrent, crowded, white or pale buff. STALK 3-8 cm long, 0.4-1 
cm thick, usually rather slender, equal or thicker below, smooth or faintly fibrillose; whitish 
to buff, the base often with white down. SPORE PRINT white; spores 5-8 x 3.5-5 microns, 
elliptical, smooth. 


HABITAT: Solitary to scattered or in small groups on ground in woods, especially under 
oak but also with conifers; widely distributed. In coastal California it fruits in the winter 
and early spring but is not common; in New Mexico it is common in August along with 
C. squamulosa (see comments). 


EDIBILITY: Edible and excellent, but not a good mushroom for beginners—too many 
species of unknown edibility resemble it. Many mushroom books rate it as mediocre, but 
it’s probably a case of each author taking another’s word for it. 


COMMENTS: The pale pinkish-tan cap which is funnel-shaped at maturity plus the 
crowded, whitish, decurrent gills and pallid slender stem render this species distinct. 
C. infundibuliformis is a lengthy synonym. It is paler than C. inversa, especially in its gill 
color, and more slender than C. maxima. C. squamulosais a very similar species in which 
the stalk is the same color as the cap or darker. It is a prominent feature of our western 
coniferous forests, particularly at higher elevations in the spring and fall. It is interesting 
to note that C. gibba releases hydrogen cyanide gas into the atmosphere. So does the 
common fairy ring mushroom, Marasmius oreades, as wellas several other mushrooms 
and plants such as lupine and almond. The gas is not released in sufficient quantity to 
harm humans, however. 


Clitocybe maxima (Large Funnel Cap) 


CAP (4) 7-20 (30) cm broad, at first broadly convex or plane with an inrolled margin, 
becoming depressed or broadly funnel-shaped; surface dry, usually smooth, pale pinkish- 
tan or flesh-colored varying to reddish-tan, sometimes spotted; margin sometimes paler 
and sometimes lobed or radially ribbed. Flesh thin, white, firm becoming flaccid; odor mild 
or rather unpleasant. GILLS soon deeply decurrent, close, white to pale buff or tinged 
pinkish-buff. STALK 3-10 (15) cm long(1) 1.5-3 (4) cm thick, equal or with an enlarged 
base; solid, fairly firm, whitish to buff or becoming colored like cap, fibrillose-striate, base 
usually with white down. SPORE PRINT white; spores 6-9 x 4-6 microns, elliptical, 
smooth. 


Clitocybe maxima is essentially an overgrown version of C. gibba (see color plate). Along with its 
close relative C. geotropa, it is fairly common under conifers in the Rocky Mountains and Pacific 
Northwest. Note deeply decurrent gills and depressed or vase-shaped cap. 


HABITAT: Solitary or more often in groups or rings on ground in woods or clearings; 
widely distributed and fairly common in the late summer and fall in the mountains of 
western North America. I’ve see large fruitings near Mr. Rainier in Washington and in 
the Sacramento M ountains of southern New Mexico, but I have not found it in California. 


EDIBILITY: Said to be edible; I haven’t tried it. 


COMMENTS: This large, handsome Clitocybe is easily told by its thick stem, decurrent 
whitish gills, and pinkish-tan, broadly funnel-shaped cap. It is essentially an overgrown 
C. gibba, and some consider it a variety of that species. C. geotropa is a very similar edible 
species with more or less round spores. It tends to be longer-stemmed and more leather- 
colored when young, and its cap often has a broad central umbo, even when funnel- 
shaped. It is also widely distributed, but rare; I have seen it only in the southern Rockies. 


Clitocybe gigantea (Giant Clitocybe) 


CAP (5) 8-35 (45) cm broad, convex becoming plane and then broadly funnel-shaped; 
surface smooth, not viscid; white becoming buff or pale tan, especially at the center; easily 
broken when mature; margin at first inrolled, often obscurely ribbed in age. Flesh white, 
in age becoming fragile; odor and taste pleasant to slightly disagreeable. GILLS close, 
pallid soon becoming pale buff or creamy-buff, often pale dingy tan in old age; crowded, 
decurrent, at least some forked. STALK 4-10 cm long, 24 (6) cm thick, often rather stout, 
equal or enlarged slightly at either end; white, or in age pallid with darker fibrils. SPORE 
PRINT white; spores 6-8 x 3-4.5 microns, elliptical, smooth, weakly amyloid. 


HABITAT: Solitary to scattered or gregarious, often in arcs or huge rings, in open woods 
and grassy (but usually wooded) areas; widely distributed, but mostcommoninthe Pacific 
Northwest and Rocky Mountains. I have seen it and the very similar C. candida (see com- 
ments) in the mountains of northern New Mexico and southern Arizona. Neither species 
has been reported from California, but they may well occur. 


EDIBILITY: Temptingly large and handsome, but poor in flavor and difficult to digest. 
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COMMENTS: This mammoth mushroom is often so wide in proportion to its thickness 
that the cap breaks or crumbles if handled carelessly. Its size and fragility, plus the buff- 
colored decurrent gills, pale cap, and white spore print are diagnostic. Young, compact 
specimens can be mistaken for C. irina, C. praemagna, or C. robusta, but have white 
spores. Older individuals resemble Leucopaxillus, but are not nearly so tough, and lack 
the white mycelial mat at the stem base. C. candida is a very similar but more common 
species with a slightly “smaller” cap (6-30 cm) that remains white until old age. Another 
large species, C. septentrionalis, has a dull grayish to dingy tan cap, strong unpleasant odor, 
and short thick stalk. I have seen it in groups or clumps under ponderosa pine in both 
Oregon and New Mexico. Along with C. gigantea and C. candida it is placed in the genus 
Leucopaxillus by some mycologists because of its weakly amyloid spores. There are also 
numerous large grayish Clitocybes with white, non-amyloid spores. The most commonin 
our area is C. harperi (see comments under C. nebularis). 


Clitocybe dilatata 


CAP 2-15 cm broad, convex to plane or often somewhat misshapen; surface dry, smooth, 
gray when young, but soon white or chalky-white, sometimes with buff areas; margin at 
first incurved, often wavy in age. Flesh white to grayish, firm; odor mild, taste typically 
somewhat sour ordisagreeable. GILLS adnate to decurrent, whitish to buff, close. STALK 
5-12 cm long, 0.5-3 cm thick, equal or enlarged below, whitish, fibrillose, fibrous, often 
curved. SPORE PRINT white; spores 4.5-6 = 3-3.5 microns, elliptical, smooth. Basidia 
lacking siderophilous granules. 


HABITAT: In densely-packed groups or clusters in sandy or gravelly soil along roads, 
trails, etc.; very common in the fall in the Pacific Northwest and Yukon. I have not seen it in 
California, but it may occur in the northern part of the state, and Chuck Barrows reports it 
from New Mexico. 


EDIBILITY: Probably poisonous—it is thought to contain muscarine. 


COMMENTS: The white spores and growth habit in clusters (often quite large) in dis- 
turbed ground is unusual for a Clitocybe and serves to distinguish this species from its 
brethren. It is most likely to be confused with the Lyophyllum decastes group (espe- 
cially L. connatum), which also grows along roads, and with the C. subconnexa group, 
which has pinkish spores. C. cerussata var. difformis is a synonym. 


Clitocybe nebularis (Cloudy Clitocybe) 


CAP 6-25 cm broad or more, convex becoming plane or depressed; surface dry, finely 
fibrillose or often with a hoary bloom, gray to grayish-brown to buff, often darker at the 
center, sometimes with watery spots or appearing streaked; margin at first incurved, often 
wavy or lobed in age. Flesh thick, white; odor rancid and disagreeable. GILLS adnate to 
decurrent, close, whitish becoming dingy yellowish or buff. STALK6-15 cm long, 1.5-4cm 
thick, base often enlarged and covered with white down; whitish, or with dingy brownish 
fibrils, firm but easily broken. SPORE PRINT pale buff to yellowish; spores 5.5-8.5 x 3.5- 
4.5 microns, elliptical, smooth. 


HABITAT: Scattered to gregarious, often in large rings, under both hardwoods and 
conifers; widely distributed but especially common on the west coast. It is fond of cold 
weather and in our area seldom appears before December. 


EDIBILITY: Edible but far from incredible. It is indigestible unless thoroughly cooked, 
its flavor is said to be poor, and its rank odor doesn‘t exactly make you want to rush home 
and throw it in the frying pan. 


Clitocybe nebularis is a common large cold-weather Clitocybe. Note decurrent gills and grayish cap 
which is broadly convex at first but becomes depressed in age (the ones on left look darker than they 
are because of shadow). Cap margin is often frilled or lobed and the skunklike odor can’t be missed. 


COMMENTS: The outstanding feature of this large, drab, cold-weather Clitocybe is the 
unpleasant odor, which has been likened to that rancid flour, rotting cucumbers, skunk 
cabbage, mice cages, and beer barf. In size and stature it is reminiscent of Leucopaxillus 
albissimus, but is grayer, decays much more rapidly, and has pale yellowish spores. 
C. robusta (=C. alba) is a closely related species with the same stature, spore color, and 
rancid odor. However, it has a pure white, sometimes lustrous cap. I have found it several 
times in our area in mixed woods but it is more common in eastern North America. There 
are also a number of large, undistinguished grayish Clitocybes that have white sporesanda 
more or less mild odor. These include: C. harperi, with darker (grayish) gills, fairly 
common in our area and throughout the West under conifers; and C. crassa, a springtime 
Rocky Mountain species with a thick, massive stalk. 


Clitocybe clavipes (Club-Foot) 


CAP 2-10 cm broad, broadly convex or plane becoming depressed or funnel-shaped; sur- 
face more or less smooth, not viscid, brownish to grayish-brown or olive-brown, often 
paler toward the margin. Flesh pallid, odor mild or often somewhat fragrant or fruity. 
GILLS decurrent, fairly close, at first white, then yellowish-buff in age. STALK 2-7 cm 
long, 0.5-1.2 cm thick at apex, typically club-shaped (enlarged below), pallid with grayish 
or sordid olive-buff fibrils; base often spongy and covered with white down. SPORE 
PRINT white; spores 6-8.5 « 3-5 microns, elliptical, smooth. 


HABITAT: Solitary, scattered, or gregarious under conifers and in mixed woods, late 
fall and winter; widely distributed. It is particularly abundant in pine plantations in 
eastern North America, rather infrequent in California (although several similar species 
occur). I have not seen it in our area. 


EDIBILITY: Edible, but not recommended. Not only is there the danger of confusing it 
with poisonous species, but it has reportedly caused coprine-like poisoning when 
consumed with alcohol (see p. 896). 


COMMENTS: I must often strain to find something interesting to say about Clitocybes, 
and this species—the type of the genus—is no exception. The drab grayish-brown cap, 
decurrent gills, white spores, and club-shaped stem are characteristic, but there are many 
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Clitocybe clavipes has a swollen stem base, decurrent gills, and grayish-brown cap, but there are 
dozens of similar, difficult-to-differentiate Clitocybes. 


more or less similar species. One of these, C. avellaneialba, is fairly common in the Pacific 
Northwest and northern California in humus or near decayed logs. It is somewhat larger, 
with a darker cap, white gills and stem, and elongated spores(8-10 microns long). Another 
western species, C. leopardina, is also similar but has a viscid, watery-spotted cap and 
more or less equal stalk. It has been found by Greg Wright in southern California. 


Clitocybe albirhiza (Snowmelt Clitocybe) 


CAP 2-10 cm broad, convex becoming plane to broadly umbonate, then depressed; surface 
smooth or with whitish down, or sometimes with riverlike lines; watery brown to pale buff 
to cinnamon-, pinkish-, or grayish-buff. Flesh thin, colored like cap; odor unpleasant or 
mild. GILLS adnate to decurrent, close, pale buff or colored more or less like cap. STALK 
3-8 cm long, 0.4-2 cm thick, equal or tapered at either end, often hollow in age, sometimes 
fluted; colored more or less like cap, the base with a dense mass of white mycelial threads. 
SPORE PRINT white; spores 4.5-6 x 2.5-3.5 microns, elliptical, smooth, not amyloid. 


HABITAT: Scattered to densely gregarious, often in small clusters or rings, on ground 
under conifers; common in the mountains of western North America, especially in the 
spring shortly after the snow melts (sometimes found with Lyophyllum montanum). 


EDIBILITY: Unknown. 


COMMENTS: This species is merely one of a metagrobolizing myriad of mundane white 
to buffy-brown or grayish Clitocybes that are exceedingly difficult to distinguish. In other 
words, they are better neglected than collected! Itcan be separated from its numerous look- 
alikes, however, by the dense mass of white mycelial threads(rhizomorphs) at the base of 
the stem and in the surrounding humus. Its growth in the spring is also distinctive. Other 
smallish Clitocybes include: C. cerussata, with whitish cap; C. variabilis, with pure white 
cap when fresh and spores 5.5-8 microns long, found under conifers; C. candicans, also 
with a white cap, but favoring hardwoods; and C. coniferophila, one of several conifer- 
loving species with a dingy buff cap. All of these lack the rhizomorphs characteristic of 
C. albirhiza, and in California are more likely to fruit in the fall or winter than the spring. 


Clitocybe odora (Blue-Green Anise Mushroom) 


CAP 2.5-10 cm broad, convex to plane or somewhat depressed; surface smooth, not viscid, 
bluish-green to dingy greenish, gray, or grayish-brown with a slight blue-green tinge, to 
nearly whitish in dry weather. Flesh whitish or tinged cap color; odor strongly fragrant, 
anise-like, at least when fresh. GILLS adnate to decurrent, close, blue-green to greenish or 
dark green in one form, whitish to buff or pinkish-buffin another. STALK 2-6(9) cm long, 
0.5-1.5 (3) cm thick, equal or thicker at either end; smooth, white to buff or cap-colored. 
SPORE PRINT pinkish-cream or buff; spores 6-8 x 3-5 microns, elliptical, smooth. 


Anise mushrooms. Left: Clitocybe deceptiva (formerly C. suaveolens), a young specimen. Right: 
Mature specimens of Clitocybe deceptiva, a whitish to buff species, and Clitocybe odora, a partially 
or completely greenish or bluish-green species (far right). Both smell like anise when fresh. 


HABITAT: Scattered or in groups in woods; widely distributed. It favors oak in eastern 
North America, but inthe Rocky Mountains and Pacific Northwest it is often abundant 
under conifers. In our area it is rare—I have seen it only twice, under oak in the winter. 


EDIBILITY: Edible, but best used as a flavoring agent because of the strong taste. 


COMMENTS: The blue-green to dull greenish color combined with the anise or licorice 
odor immediately identify this mushroom. The form with blue-green tints in the gills and 
stalk is var. pacificus, while the typical variety shows the color mainly in the cap. The other 
anise-scented Clitocybes(C. deceptiva, etc.) are never blue-green. C. aeruginosa of eastern 
North America has a greenish cap, but has whitespores and does not smell like anise; a very 
similar but unidentified greenish species with a distinctive (but not anise-like) odor occurs 
in the Sierra Nevada under conifers. There are also several small (cap 1-2.5cm broad, stalk 
1-4 mm thick) greenish species that connect Clitocybe to Omphalina. These include: C. 
atroviridis (~Omphalina chlorocyanea?), with a green to blackish-green to olive-gray cap 
and paler gills, found in grass, moss, or on lichens; Omphalina grossula, greenish-yellow 
to olive-yellow, favoring lichens and moss; and O. wynniae, with a greenish-yellow to 
olive-brown cap and yellow to greenish-yellow gills, usually found on rotting conifers. 


Clitocybe deceptiva (Anise Mushroom) 


CAP 1-6 cm broad, broadly convex becoming plane or depressed; surface smooth, not 
viscid, color variable: pale brown to grayish-brown fading to buff or watery whitish, 
sometimes with a darker marginal band; margin at first incurved. Flesh thin, pallid, odor 
distinctly fragrant and anise-like when fresh. GILLS adnate to slightly decurrent, close, 
white or cap-colored or slightly darker. STALK 2-7 cm long, |.5-5(7) mm thick, equal or 
thicker at base, smooth, more or less colored like cap, usually rather slender. SPORE 
PRINT pale pinkish-buff; spores 6.5-9 x 44.5 microns, elliptical, smooth. 


HABITAT: Scattered to gregarious in damp places under conifers; western North 
America. In our area this species and its close relatives(see comments) are oftencommonin 
the fall, winter, and early spring under redwood and pine, or occasionally oak. 


EDIBILITY: Edible, but best used as a flavoring agent (in cakes, breads, cookies, etc.), 
because of its strong, anise-like (but not sweet) flavor. Be sure each and every specimen 
smells like anise—there are numerous look-alikes without the anise odor, some of 
which grow in the same habitats and are poisonous! 


COMMENTS: Better known as C. suaveolens, the distinct anise odor of this species and 
its close relatives separate them from the dozens of other small, nondescript white to 
grayish or buff-colored Clitocybes (see C. albirhiza). Similar anise-smelling species in- 
clude: C. fragrans, practically identical, but with a paler cap and white spores, and growing 
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under hardwoods as well as conifers; C. oramophila, with a dull pinkish or flesh-colored 
cap when moist and pale creamy spores; and C. obsoleta, witha strongly fragrant but not 
aniselike odor. 


Clitocybe dealbata (Sweat-Producing Clitocybe) 


CAP 1-4 (5) cm broad, convex becoming plane or depressed; surface smooth, not viscid, 
white to dingy white, grayish, or buff, sometimes with a pinkish tinge in wet weather, 
sometimes with watery spots. Fleshthin, grayish to white; odor mild. GILLS grayish-white 
to buff or pinkish-buff, close, adnate to decurrent. STALK 1-4 cm long, 2-7 mm thick, 
equal or slightly thicker at either end, colored like cap, smooth, rather tough. SPORE 
PRINT white or rarely creamy; spores 4-5.5 x 2-4 microns, elliptical, smooth. 


HABITAT: Scattered to gregarious or in rings, in pastures and other grassy places; widely 
distributed and common locally in the fall and winter. In the Pacific Northwest it fre- 
quently mixes company with Marasmius oreades, but in our area is more often found 
with Agaricus campestris and A. cupreobrunneus. 


EDIBILITY: Poisonous—and potentially fatal to small children in the “grazing” stage! It 
produces profuse sweating, salivation, diarrhea, etc. Muscarine is the main toxin (see 
p. 894 for details). 


COMMENTS: The dingy grayish-white color, close decurrent gills, white spores, small 
size, and growth in grass distinguish this drab, undistinguished mushroom, also known 
as C. sudorifica. In our area it frequents pastures while the edible and somewhat similar 
fairy ring mushroom (Marasmius oreades) grows mainly on lawns; in other regions, how- 
ever, they may grow together. H owever, the fairy ring mushroom hasa browner, frequently 
umbonate cap and well-spaced gills that are never decurrent. The edible Clitopilus 
prunulus is also similar, but has pinkish spores. There are numerous woodland look-alikes 
in the genus Clitocybe, and all should be strictly avoided. Closely related, poisonous 
grass-inhabiting species include: C. augeana, very similar but with a farinaceous odor, 
sometimes rivulose in age (developing riverlike lines or cracks on the cap), and growing in 
manure and compost as well as in grass; C. rivulosa, with cap often rivulose and tinged 
flesh-color, growing in grass; and C. morbifera, with a grayish-brown cap, in grass. 


Clitocybe dealbata is a small poisonous grass-inhabiting mushroom with closely spaced, adnate to 
decurrent gills. Overall color is dingy gray to buff, leading to confusion with the edible fairy ring 
mushroom (Marasmius oreades). 


Clitocybe sclerotoidea. Note growth habit in small, tight clumps. Each clump arises from a mass of 
tissue thought to be aborted Helvella lacunosa. 


Clitocybe sclerotoidea (Parasitic Clitocybe) 


CAP 0.5-4 (5) cm broad, convex to plane or slightly depressed centrally; surface dry, 
unpolished, with a fine whitish fibrillose coating which rubs off; pallid to sordid buff to 
brownish or grayish, sometimes with darker watery spots. Flesh whitish, odor mild. GILLS 
adnate or slightly notched becoming decurrent, pale buff or pinkish-buff darkening to 
gray, olive-gray, or grayish-brown. ST ALK 2-4(8) cmlong, 3-10 mm thick, equal or thicker 
at either end, solid, colored like cap or paler from soft, matted, downy white hairs; arising 
from a fleshy mass of tissue which is often at least partially buried. SPORE PRINT 
white; spores 8-11 x 3-4 microns, subfusiform (elongated), smooth. 


HABITAT: Typically in small, tight clumps on ground under pine, known only from the - 
Pacific Coast; common at times in our area in the winter and spring. The fluted black 
elfin saddle (Helvella lacunosa) is often found nearby. 


EDIBILITY: Unknown, and like myself, likely to remain so. 


COMMENTS: I can find hidden virtues in almost any fungus, but this drab Clitocybe 
defies me—its mediocrity is downright stupefying. It serves as a compelling reminder that 
organisms do not exist for our enjoyment alone, and should not be judged accordingly. It 
can be recognized by its small size, dingy color (or lack of color), and habit of growing in 
compact clumps froma fleshy mass of tissue. Small, aborted individuals are usually present 
in each clump, and occasionally large, solitary specimens are encountered. The tissue mass 
from which they arise (“sclerotium”) is actually composed of hyphae from both C. 
sclerotoidea and Helvella lacunosa—suggesting that the Clitocybe is parasitic on the 
Helvella. It is interesting to note, however, that the He/vella occurs with both hardwoods 
and conifers, while C. sclerotoidea is confined to pine, at least in my experience. 


Clitocybe cyathiformis 


CAP 2.5-8 cm broad, centrally depressed with an inrolled margin, becoming funnel- 
shaped in age; surface smooth, not viscid, dark brown to dark gray-brown, but fading in 
age to grayish or paler brown. Flesh thin, pallid; odor mild. GILLS at first adnate but soon 
deeply decurrent, pallid becoming grayish or grayish-brown, close. STALK 5-12 cm long, 
0.4-1 cmthick, equal or thicker below, often rather long, colored likecap or paler, fibrillose, 
often with whitish down at base. SPORE PRINT white; spores 7-11 x 5-6 microns, 
elliptical, smooth, amyloid. 
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HABITAT: Solitary or in small groups in humus or on rotten logs, in woods and at their 
edges; widely distributed. Not uncommon in our area in the fall and winter, especially 
under redwood. 


EDIBILITY: Not recommended. It is said to be edible, but there are many very similar 
species of unknown edibility. 


COMMENTS: This species is one of numerous small to medium-sized, grayish, white- 
spored agarics with decurrent gills and a depressed to funnel-shaped cap. Because of its 
amyloid spores it has been placed in several different genera, including Cantharellula and 
Pseudoclitocybe. Similar species with amyloid spores include: Cantharellula umbonata, 
common in moss beds in northern and eastern North America, with crowded, narrow, 
whitish, forked gills that stain reddish in age; and Clitocybula atrialba, cap 2-10 cm broad 
and blackish-brown, gills well-spaced and white to grayish, stalk clothed with dark scurfy 
scales, growing in rich humus or onrotting hardwoods in the Pacific N orthwest. The first of 
these were formerly placed in Cantharellus, the second in Clitocybe. Also see Myx- 
omphalia maura and Clitocybe albirhiza. 


Myxomphalia maura 


CAP 1-3.5 (5) cm broad, convex or centrally depressed with an incurved margin, be- 
coming plane or centrally depressed; surface viscid when moist but soon dry and often 
shiny, smooth, dark grayish-brown or olive-brown to blackish-brown, fading to gray or 
paler as it dries. Flesh thin, white to grayish. GILLS adnate to slightly decurrent, close, 
white to pale grayish(usually paler than cap). STALK 2-6 cm long, 2-5 (6) mm thick, more 
or less equal, smooth, colored more or less like cap or slightly paler, but not fading as 
quickly. SPORE PRINT white; spores 4.5-6.5x 3.54.5 microns, broadly elliptical 
to nearly round, smooth or very minutely ornamented, amyloid. 


HABITAT: Solitary, scattered, or in groups on burnt soil and debris, especially under 
conifers; widely distributed and fairly common in our area in the appropriate habitat, fall 
through spring. I often find it with Pholiota brunnescens and Psathyrella carbonicola. 


EDIBILITY: Unknown, but too puny to be of value. 


Left: Clitocybe cyathiformis, mature specimens. Right: Myxomphalia maura, a small mushroom 
that favors recently burned areas. Note the adnate to decurrent gills. 


166 TRICHOLOMATACEAE 


COMMENTS: The habitat on burnt soil distinguishes this undistinguished mushroom 
from a host of similar grayish-brown look-alikes. Lyophyllum atratum(=Collybia atrata) 
is another species that grows in burned-over areas; it is quite similar but has darker(gray) 
gills and non-amyloid spores (the two are sometimes found growing together). Fayodia 
anthracobia is a minute charcoal-lover (cap up to | cm broad) with round, warted, amyloid 
spores. Omphaliaster asterosporus and O. borealis have warted or starlike spores, but 
are larger (cap 2-5 cm broad), have grayish to grayish-brown gills, and prefer moss (under 
conifers) to burnt soil. Another small widespread species, Clitocybe (~Omphalina) 
epichysium, has a dry cap about 2 cm broad that is dark sooty-brown to olive-brown or 
ashy and minutely scaly or scurfy at the center. It is fairly common in our area in mixed 
woods and under conifers, but not in burnt soil. See also C. cyathiformis. 


LEUCOPAXILLUS 


Medium-sized to large terrestrial mushrooms. CAP convex to plane or depressed, margin usually 
inrolled when young; surface dry, unpolished. Flesh rather tough and dry. GILLS attached, close, 
usually white or yellowish. STALK typically central, fleshy, tough, often with a conspicuous white 
mycelial mat at base. VEIL and VOLVA absent. SPORE PRINT white. Spores amyloid, rough. 


THIS is a small but very conspicuous group of robust mushrooms with a dry, unpolished 
cap, white to pale yellow gills, a tough, fleshy stem, and white, amyloid spores. In some 
species the gills peel rather easily from the cap(as inthe brown-spored genus Paxillus). The 
flesh is rather dry and brittle as in Russula, but the stature of the fruiting body is quite 
different and the fibrous stalk does not snap open cleanly like chalk. Also, most Leuco- 
paxillus species have a copious white mycelium that permeates the surrounding duff and 
frequently adheres to the base of the mushroom when it is plucked—a character not found 
in Russula. 

Confusion with Clitocybe and Tricholoma 1s also likely (Leucopaxillus species were 
originally placed in those genera), but they are not so tough and rot more readily. In 
contrast, Leucopaxillus species are remarkably resistant to bacterial decay—antibiotic 
substances have been isolated in some of them and their fruiting bodies, like those of 
Laccaria, persist for weeks and thus appear to be more common than they actually are. 


Leucopaxillus albissimus, mature and dried-up specimens. Note the tremendous variation in size, 
shape, and stature. Some of these are quite old and shrivelled. 


SENSE 


Leucopaxillus albissimus. Young white specimens. (Ralph Buchsbaum) 


Less than ten species of Leucopaxillus are known from North America. The two 
common ones in our area fruit prolifically and are likely to be among the first agarics you 
encounter. They are strictly woodland fungi and may be mycorrhizal. Though alluringly 
large and firm, they are difficult to digest because of their toughness. However, they are 
not known to be poisonous, so intrepid toadstool-testers may opt to experiment with 
the mild-tasting forms. They have one compelling advantage—a single large specimen 
can fill a basket! 


Key to Leucopaxillus 


1. Gills pale clear yellow when young; cap 9-30 cm broad, buff to dingy tan or yellow-brown; found 


under hardwoods in eastern North America and southern Arizona ........... L. tricolor 
1. Notas above; gills not yellow when young (but may be dingy yellowish in old age) ....... 2 
2. Cap brown to reddish-brown, medium-sized; taste bitter ............... L. amarus, p. 168 


2. Cap white, buff, pale tan, yellowish, etc; medium-sized to very large; taste mild or bitter 
bo ee Oa eee ae. L. albissimus & others, below 


Leucopaxillus albissimus (Large White Leucopaxillus) 


CAP 5-20 (40) cm broad or more, convex with an inrolled margin when young, becoming 
plane or depressed in age; surface dry, dull, unpolished, white becoming buff, yellowish, 
or even tan (at least toward center) in age, often cracked or splitting in age or dry weather; 
margin sometimes obscurely ribbed. Flesh thick, tough, white; odor unpleasant or frag- 
rant, taste also variable (mild or bitter). GILLS white to slightly yellowish in old age, 
attached (typically decurrent at least by lines, but ranging to adnate or even adnexed); 
close. STALK 5-20 cm long, 1-5 cm thick, tough, solid, equal or enlarged at the middle or 
below (often with a narrowed base); white, discoloring slightly in age; base usually im- 
bedded ina white mycelial mat; smooth or often scaly (especially in mid-portion). SPORE 
PRINT white; spores 5.5-8.5 x 4-6 microns, elliptical, warty, amyloid. 


HABITAT: Solitary, scattered, or gregarious (often in large rings) in woods, mainly 
under conifers; widely distributed. It is common in our area in the cool winter months, 
particularly under redwood, but also with other trees, including eucalyptus. It is slow to 
grow and even slower to decay. 
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EDIBILITY: A tempting specimen, but I don’t recommend it—even the non-bitter forms 
are coarse and difficult to digest. Thorough cooking would be necessary. 


COMMENTS: Several varieties of this widespread species have been described based on 
differences in cap color, taste, and spore characters. The above description is based 
primarily on the variety common in our area, var. paradoxus (=L. paradoxus). It has a 
rather strong but not unpleasant odor and a distinctive but not usually bitter taste. It is 
white when young, but usually becomes dingy yellowish, buff, or pale tan as it ages or 
dries out. A white mycelial mat can usually be seen permeating the duff around the mush- 
room or adhering to its base. However, its most outstanding attributes are the large size, 
tenacious toughness, and resolute resistance to decay, as evidenced by the following two 
“tried and true” methods for distinguishing it from Clitocybe nebularis and other large 
look-alikes: 

1) Choose a firm (not waterlogged) specimen and throw it against a wall, housemate’s 
head, or other dense, hard, thick object. If it (the mushroom) remains more or less intact, 
it is probably L. albissimus, if it shatters, chances are it was a Clitocybe. 

2) Choose a firm (not waterlogged) specimen and leave it out on the porch, or hide it 
in your housemate’s closet. If after one week it (the mushroom) shows no visible signs of 
decay, it is probably L. albissimus; if unchanged after one month it is definitely L. albis- 
simus. If, on the other hand, it shows visible or smellable signs of decay (1.e., has begun 
to rot or is reduced to a heap of writhing maggots), chances are, once again, that it was a 
Clitocybe. (Note: L. albissimus can behave like a Clitocybe if too old or maggot-riddled.) 

Other species: L. albissimus var. lentus is quite similar to var. paradoxus, but is usually 
smaller (stalk only 0.8-1.5 cm thick and smooth); var. piceinus is similar in color, but has 
a bitter taste; var. typicus also has a bitter taste but is pure white; L. laterarius is a hard- 
wood-loving species with a very bitter taste, pinkish-buff-tinged cap, and round spores; it 
is particularly common in eastern North America. 


Leucopaxillusamarus (Bitter Brown Leucopaxillus) Color Plate31 


CAP 5-12 (15) cm broad, broadly convex with an inrolled margin when young, becoming 
plane or slightly depressed; surface dry, unpolished, smooth, dark brown to brown, pecan- 
brown, or reddish-brown, evenly colored or paler at the margin, sometimes cracked or 
faded in age; margin often obscurely ribbed. Flesh thick, firm, dry, white; odor mild or 
pungent; taste very bitter. GILLS typically adnate but ranging from notched to slightly 
decurrent by lines; close, white. STALK 4-10 cm long, 0.5-2 (4) cm thick, equal or en- 
larged below, smooth, dry, solid, white or sometimes discolored brownish below; base 
imbedded in acopious white mycelial mat. SPORE PRINT white; spores 4-6 x 3-5 microns, 
nearly round, warted, amyloid. Cystidia numerous on gill edges. 


HABITAT: Scattered to gregarious (often in rings) under conifers and oaks; commonand 
widely distributed. In our area it is often abundant in the fall and winter. 


EDIBILITY: Unequivocally inedible—it smells like “creepy crawlers” and tastes like a 
mildewed army tent. If you’re lost in the woods and have nothing to eat, you'd do better 
to follow the example of Charlie Chaplin and stew your boots before venturing to makea 
meal of this mushroom. 


COMMENTS: Also known as L. gentianeus, this mundane mushroom can usually 
be recognized by its dull, boring brown to reddish-brown cap, white gills, bitter taste, 
absence of a veil, and moldy-looking white mycelium that usually permeates the sur- 
rounding humus and frequently adheres to the stem when it is plucked. The latter feature 
helps to distinguish it from brown-capped Tricholomas (e.g., 7. imbricatum). Hygro- 
Phorus roseibrunneus can also be similar in color, but has soft and waxy gills. As with L. 
albissimus, several varieties and forms have been described. In addition to the color plate, 
L. amarus is shown on p. 918. 
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MELANOLEUCA 


Small to medium-sized terrestrial mushrooms. CAP usually smooth, broadly convex to plane or 
often umbonate; often hygrophanous. GILLS close or crowded, attached (usually adnate or 
notched), usually white. STALK central, typically rather stiff, straight, semi-cartilaginous, often 
slender. VEIL and VOLVA absent. SPORE PRINT whire or creamy. Spores minutely warted or 
roughened, amyloid. Cystidia often present on gill edges. 


THESE rather unimposing whitish to gray or brownish mushrooms have been aptly 
characterized as “overgrown Collybias,” for the stature of the fruiting body is intermediate 
between that of Tricholoma and Collybia. The straight, semi-cartilaginous stem, close to 
crowded (and often notched) gills, and smooth, dull-colored, frequently umbonate cap 
are the principal fieldmarks. 

Melanoleucas can grow almost anywhere, but in our area are found most often onlawns 
or shaded areas in pastures and parks. They are also quite common under conifers in the 
Sierra Nevada and other mountain ranges. I can find no mention of poisonings attributed 
to Melanoleuca, but the North American species are not well known. Two widespread 
species are described here, and several others are keyed out. 


Key to Melanoleuca 


1. Gills tan to ochre, creamy-ochre, or pale pinkish-cinnamon, at least in age; cap 5-13 cm broad; 
St mS aie Tel me SS a re M. cognata, p. 170 
Not as above; gills typically whitish, sometimes with a slight yellow or pinkish tinge ...... 2 


2. Cap viscid when moist, 4-8 cm broad, white or in age often tinged or stained yellow; stalk white, 
usually scurfy, 0.7-1.5 cm thick; fairly common in central and southern California in a variety 


OlmDAals ee seer a eee RS, 1 ee em. eee Pee, Se M. lewisii 

2 TNO isaS- 00D OV 2 pS. ERO . mats CURD . caaune nee Stems anpeener ements cewek aeade 3 
3. Cap yellowish-brown fading to yellowish-white; fairly common under hardwoods in eastern 
BNO nt hie INC a es orrer poercnen emp ae pier . IPE . Bene pers. ya ene M. alboflavida 

3. Notas above; cap some shade of brown or gray when moist (but may fade in age) ........ 4 
Growing under mountain conifers, usually shortly after the snow melts ................ 5 


4, 
4. Growing in lawns, pastures, etc., sometimes also in woods, but not typically as above ....... 
«gy TR, PRR aa es omen rae ee ne er Sen Ae Ra od NE M. melaleuca group, below 


5. Stalk fleshy, usually more than | cm thick; cap medium-sized to fairly large ............... 
a et mR Cim Saar. Dnt em, i. tree eR. 3 M. evenosa group, p. 171 
5. Stalk usually less than | cm thick; cap medium-sized to fairly small ...................... 
Sr ee eee MES... MER M. graminicola & others (see M. melaleuca group, below) 


Melanoleuca melaleuca group 


CAP 2-7 (10) cm broad, broadly convex to plane to shallowly depressed, often witha low 
broad umbo; surface smooth, hygrophanous but not viscid; dark brownto gray to grayish- 
brown when moist, often fading to buffy-tan, gray, or even paler in sunlight (or as it dries). 
Flesh thin, whitish, odor mild. GILLS narrow, close or crowded, white, usually notched 
but varying to adnate or even very slightly decurrent. STALK 2-8 cm long, 3-6 (12) mm 
thick, equal or with a slightly swollen base, rather slender, stiff, whitish or with darker 
(brown) fibrils, apex sometimes minutely scaly or scurfy. SPORE PRINT white; spores 
6-8 x 4-5.5 microns, elliptical, minutely warted, amyloid. Harpoonlike cystidia typically 
present on gill edges. 


HABITAT: Scattered to gregarious on ground in open places(lawns, pastures, etc.), under 
trees, along roads and trails, in straw and wood chips, and also in the woods; common and 
widely distributed, but usually fruiting at lower elevations. Common in our area 
throughout the mushrom season but most numerous in the winter and early spring. 


Melanoleuca melaleuca group is common in grassy areas, but also grows under trees and inthe woods. 
Cap is usually dark when young and moist (see specimen on right), but may fade considerably in age 
or sunlight. Note crowded white gills. 


EDIBILITY: Edible. The caps are delicious fried in butter, but since it is not an easy 
mushroom to recognize, I hesitate to recommend it. Also, the edibility of closely related 
species has not been adequately ascertained. 


COMMENTS: The above description will actually fit a number of closely related 
Melanoleucas whose exact identities are best left to Melanoleuca-masters. Asa group they 
are characterized by a smooth, hygrophanous, dark brown to grayish(or paler) cap, close 
white gills, straight stalk, and strongly amyloid, warted spores. Specimens growing in 
the open are generally much paler than their counterparts growing in the shade. Related 
species include: M. brevipes, common on lawns, witha short brown to whitish stalk and 
abundant cystidia on the gills; and M. polioleuca, with a hoary bloom on the cap when 
fresh. There are also several species that fruit prolifically in the spring and early summer 
in the coniferous forests and alpine meadows of westernand northern North America. The 
most common of these, M. graminicola, is similar to M. melaleuca in color and stature, 
but lacks cystidia on the gills. Another, M. evenosa, is larger and more robust (see descrip- 
tion). Although probably harmless, none of these species should be eaten until better 
known. M. vulgaris is a synonym for the tongue-twisting M. melaleuca. 


Melanoleuca cognata 


CAP (5) 7-13 cm broad, broadly convex to plane, usually with a broad umbo, sometimes 
becoming slightly depressed in age; surface smooth and sometimes shiny, dry or slightly 
viscid, brown to ochre-brown, fading to pale tan inage, the center sometimes darker. Flesh 
whitish; odor often slightly sweet, rancid, or “peculiar” (Smith). GILLS pallid becoming 
tan, creamy-ochre, deep ochre, or pale pinkish-cinnamon; crowded, attached (usually 
notched). STALK 6-12 cm long, 1-2 cm thick, equal or witha swollen base, longitudinally 
lined or twisted-striate, straight, colored more or less like cap or paler, the base some- 
times brownish-stained. SPORE PRINT creamy or yellowish; spores7-10 4.5-6 microns, 
elliptical, minutely warted, amyloid. Cystidia abundant on edges and faces of gills. 


HABITAT: Solitary, scattered, or in small groups on ground in mixed woods and under 
conifers in the spring, summer, and early fall; widely distributed but not common. It does 
not occur in our area but is to be looked for in the Sierra Nevada. It is fairly frequent in the 
spruce-fir-aspen forests of the southern Rocky Mountains and Southwest. 


EDIBILITY: Edible. I haven’t tried it. 


COMMENTS: In contrast to many of its kin, this Melanoleucais fairly easy to recognize. 
The broad, frequently umbonate brown to ochre-tan cap, tall straight stem, and brown to 
tan or ochre mature gills are good fieldmarks. 
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Melanoleuca evenosa group (Robust Melanoleuca) 


CAP 5-19 cm broad, broadly convex to plane or wavy; surface smooth, dry to slightly 
viscid when moist, pallid to brown to grayish-brown or in age sometimes slightly ochre. 
Flesh firm, thick, white; odor often rather pleasant. GILLS crowded, white (or in age 
sometimes brownish- or ochre-stained); usually notched or adnexed. STALK 3-7 cmlong, 
(1) 1.5-3 (3.5) cm thick, equal or slightly thicker below, very firm, stiff, solid; white with 
brownish or cap-colored fibrils; apex or upper portion usually dandruffy or minutely 
scaly (or sometimes dandruffy throughout). SPORE PRINT white; spores 8-11 = 4-5 
microns, elliptical, minutely warted, amyloid. 


HABITAT: Solitary, widely scattered, gregarious, or even clustered in duff underconifers 
or in grassy clearings, at the edges of forests, etc.; fairly common in the mountains of 
western North America during the spring and early summer. 


EDIBILITY: Unknown. Several Melanoleucas are edible and this one is fleshy enough 
to warrant cautious experimentation, but be sure of your identification! 


COMMENTS: Anyone who regularly hunts the Cascades and Sierra Nevada during the 
springtime will come across this species or species “complex,” which also goes under the 
name M. subalpina. Because of its robust stature (see photo on p. 897) it is likely to be 
mistaken for a Tricholoma. However, the crowded white gills, scurfy stalk, smooth 
cap, amyloid spores, and springtime growth under conifers should distinguish it from 
most Tricholomas. Several other Melanoleucas grow under mountain conifers, but 
are more slender (see comments under the M. melaleuca group). M. cognata can be 
fairly large, but is usually taller and slimmer with tan to ochre gills in age. 


LACCARIA 


Small to medium-sized terrestrial mushrooms. CAP convex to plane, centrally depressed, or 
uplifted; not viscid. GILLS attached, rather thick, slightly waxy, pinkish to flesh-colored, cinna- 
mon, purple, or lilac. STALK tough and fibrous, elastic, often slender, more or less central. VEIL 
and VOLVA absent. SPORE PRINT white to pale lilac. Spores usually spiny, not amyloid. 


THIS small but common genus can be distinguished in the field by its thick, purple to 
pinkish or flesh-colored gills and tough, fibrous stem. The gills may be somewhat waxy- 
looking as in the waxy caps (Hygrophoraceae), but the tough stalk is distinctive and the 
spores are usually spiny under the microscope. Insmall individuals the stalk may be slender 
but is not noticeably fragile, and the cap is not conical or bell-shaped as in Mycena. 

Laccarias form mycorrhizae with many kinds of trees and shrubs, and are among the 
few mycorrhizal species that are easily raised to fruition in the laboratory. Their omni- 
presence in coniferous forests has caused them to be called “mushroom weeds.” However, 
they also grow with hardwoods. They seem particularly fond of sandy, boggy, or other 
poor soils, and are a conspicuous fungal feature of our coastal pine forests. They persist 
for weeks without decaying, and thus appear to be more plentiful than they actually are. 

About 16 species of Laccaria occur in North America. Most are quite variable in shape 
and color and thus difficult to distinguish in the field, but they split nicely into two groups 
—the ones that are purple and the ones that aren't. All are thought to be edible and most 
are fairly good, or at least better than some authorities would have us believe. Two repre- 
sentative species are described here. 


Key to Laccaria 


1. Downy mycelium at base of stalk and/or gills purple to lilac when fresh (may fade in age!) 2 
I. Violet tones completely absent, even when fresh (but may be vinaceous-tinged) ............ 
EE Pe er re Pee re ee 6 7 pede eons sold. doceotre others, p. 172 
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2. Growing in sand (often buried); spores smooth L. trullisata (see L. amethystina group, below) 


2. Notas above( but may grow insandy soil); spores Spiny «: 22... 22... 5-2 Pee es ee 3 
3. Fruiting body medium-sized to large (cap 5-20 cm broad; stalk 1-3 cm thick); common under 
hardwoods (especially oaks) ineastern North America ............... L. ochropurpurea 
3. Not as above; small to medium-sized (cap usually less than 7 cm broad; stalk usually less than 
1 cm thick, but at times up to 1.5 cm); widespread in many habitats ................... 4 
4. ‘Gillsthstmetly purple whemtresh’ —<:... 0.2. -..228.----.4-. L. amethystina group, below 


4. Gills with only a tinge of violet (if any) when fresh L. bicolor(see L. amethystina group, below) 


Laccaria laccata (Lackluster Laccaria) Color Plate 29 


CAP 1.5-6 cm broad, convex becoming plane to centrally depressed or sometimes even 
with a hole in the center, the margin often uplifted in age; surface not viscid, often minutely 
scaly; color variable: flesh-colored to orangish, brownish-cinnamon, reddish-tan, 
or pinkish-brown when moist, much paler as it dries; margin often wavy or irregularly 
lobed in age. Flesh thin, tinged cap color, odor mild or sometimes radishlike. GILLS thick, 
well-spaced, somewhat waxy, pale pinkish to flesh-colored or reddish-tan, dusted white by 
spores at maturity; attachment variable but typically adnate toslightly decurrent. STALK 
2-10 cm long, 3-10 mm thick, more or less equal, toughand fibrous, elastic, often fibrillose, 
often somewhat twisted or compressed; same coloras moist cap or darker(reddish-brown), 
usually rather slender; downy mycelium at base white (if present). SPORE PRINT white; 
spores 7-10 x 6-9 microns, round or nearly round, spiny. 


HABITAT: Scattered or in groups or troops in woods or near trees, especially in poor or 
sandy soil or in boggy areas; very common and widely distributed. In our area it can be 
found almost anywhere at anytime, but favors cool weather and pine. L. proxima and 
L. altaica (see comments) are also common locally. 


EDIBILITY: Edible and fairly good, especially if seasoned; the tough stems should be 
discarded. Be certain of your identification, however—there are many similarly-colored 
mushrooms! 


COMMENTS: This cosmopolitan mushroom has a knack of turning up in droves when 
one is seeking more exotic or unusual species, and is thus spurned and scorned as a 
mushroom “weed.” To be sure, it is as unostentatious as it is ubiquitous, without the lovely 
color of the L. amethystina group, yet in its own unexciting way it is quite beautiful. Like 
the honey mushroom, it is so vexingly variable in size, color, and shape that even veteran 
collectors have trouble recognizing some forms! The telltale traits are the overall color 
(pinkish to orangish or dull cinnamon), thick well-spaced gills, white spores, and tough 
or fibrous stem. L. proxima is a very similar, widespread species. It tends to be slightly 
larger with a more fibrillose stalk and scalier cap, but can only be told with certainty by 
its broadly elliptical (rather than round) spores. There are also several similarly-colored 
but smaller species (cap 0.5-4 cm broad) that usually grow in wet or boggy areas and have 
striate caps when moist. They include: L. ohiensis and L. altaica( both of which have been 
called L. striatula), with larger spores (8-13 microns), the latter especially common in 
northern latitudes; and L. tortilis, a very small species with only a few(10-15) gillsand even 
larger spores. See also L. bicolor(under L. amethystina group), which has violet mycelium. 


Laccaria amethystina group (Amethyst Laccaria) Color Plate 30 


CAP (1) 2-4 (7) cm broad, convex becoming plane, centrally depressed (sometimes witha 
hole in the middle), or withan uplifted margin in age; surface often minutely scurfy or scaly, 
not viscid; purple to brownish-purple when fresh and moist, fading to brown, gray, buff, or 
whitish (see comments!) as it loses moisture; often cracked in dry weather; margin often 
wavy or lobed in age. Fleshthin, violet-tinged; odor mild. GILLS well-spaced, thick, some- 
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what waxy, deep or bright amethyst-purple when fresh, gradually fading to dull purple or 
grayish-purple and eventually dusted white by spores; attachment variable but usually 
adnate to slightly decurrent. STALK 5-12 cm long, 0.3-1 (1.5) cm thick, more or less equal, 
typically rather long and slender, often curved or twisted; tough and fibrous, elastic, 
usually conspicuously fibrillose, colored more or less like moist cap or browner, fading as 
it dries; base usually covered with downy purple or white mycelium. SPORE PRINT 
white or tinged lilac; spores 7-11 microns, round, spiny (but see comments!). 


HABITAT: Scattered to densely gregarious on ground in forests and at their edges; wide- 
spread and common. In our area this species and its look-alikes (see comments) are par- 
ticularly abundant under coastal pines. They can fruit most any time butare partial tocold 
weather and are often abundant when other collectable delectables are scarce. 


EDIBILITY: Edible, and a good choice for beginners because of its distinctive color and 
convenient availability. It has a nice texture but not much flavor, so try mixing it with 
potatoes and seasoning it with garlic. The tough, hairy stems should be discarded. 


COMMENTS: The lovely amethyst-purple gills when fresh combine with the rather long 
and tough, fibrous-hairy stem to set apart this cosmopolitan mushroom and its close rela- 
tives. The color fades rather dramatically as the mushroom loses moisture, but the gills 
usually retain their purple tint wellinto maturity. Thecommon“ Amethyst Laccaria” along 
the west coast has recently been given a new name, L. amethysteo-occidentalis, based on 
its broadly elliptical (rather than round) spores and the tendency ofits cap to fade to brown 
rather than buff or gray as in the “true” L. amethystina (or L. amethystea). Our local 
variety, however, sometimes fades to buff or even white, so that microscopic examination 
is often necessary to distinguish it from L. amethystina (the latter may occur in our area, 
but if so is uncommon). The specimens in the color plate are probably L. amethysteo- 
occidentalis, but are labeled L. amethystina group because their spores were not examined. 
To muddle matters even more, L. bicolorisalso common in ourarea, especially under pine. 
It has broadly elliptical spores, but has only a slight violet or vinaceous tinge (if any) 
when fresh, except for the violet downy mycelium at the base of the stalk (which may, 
however, fade to white in age, leading to confusion with L. /accata). Other purple-gilled 
species: L. trullisata has long(16-22 microns) smoothspores and grows only insand orsand 
dunes (often buried!). L. ochropurpurea is a robust eastern species (see key to Laccaria). 


LYOPHYLLUM & Allies 


Small to medium-small mushrooms, or if larger then usually growing in dense clusters. CAP 
typically some shade of gray or brown, but sometimes white; not viscid. GILLS attached or 
sometimes free, usually white or gray. ST ALK fleshy or thin, central, usually white, gray, or brown. 
VEIL and VOLVA absent. SPORE PRINT white. Spores smooth or spiny, not amyloid. Cystidia 
on gills typically inconspicuous or absent. Basidia with siderophilous (carminophilous) granules. 


LYOPHYLLUM isa nondescript amalgamation of white-spored mushrooms at one time 
dispersed among Tricholoma, Collybia, and Clitocybe. They are puzzling to the amateur 
because the various species appear to have little in common aside from their drab color— 
some are slender and Collybia- or Mycena-like; others are robust and Tricholoma- or 
Clitocybe-like. The unifying feature is rather esoteric: the basidia contain particles which 
darken dramatically when heated in acetocarmine! (Wouldn't you?) 

Lyophyllum isa fairly sizable genus but only the L. decastes group, which fruits in large, 
dense clusters along roads and trails, is conspicuous. The rest qualify as “LBM’s” and are 
treated here only perfunctorily (they are differentiated largely on microscopic 
characteristics anyway). Also included here is one species of Calocybe—a small, rare genus 
which, like Lyophyllum, has siderophilous granules in the basidia, but typically has a more 
brightly colored cap. 
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Key to Lyophyllum & Allies 


1. Cap pinkish-tan to reddish(sometimes fading to tan); stalk usually 5 mm thick orless ...... 
se a ais Cs oe, en Calocybe carnea & others, p. 176 


IN ot 45 above: cap crayisito browns black, or while =...) ee 2 
2. Gills and/or stalk staining gray or black where bruised (sometimes slowly), or developing 

grayish to black spots inage ....... ae a L. semitale & others (see L. montanum, p. 175) 
2. Nottasaboves 28. .9RR Se)... SE Ges eee ee ee ee, 3 


3. Growing on burnt ground or debris; stalk thin(up to 3 mm); cap small, dark brownish to black 
aE ae POOL EER a PORT SP PON Dt te Oe L. atratum (see Myxomphalia maura, p. 165) 


Notgno wing On burt grolnd and/or stalk thicker eres... ee ee Soe 4 

4. Stalk fairly thick (1-2.5 cm thick), usually white; typically growing in dense clusters (rarely 
solitary) along roads and paths or less commonly in undisturbed woods ............... ) 

Not as above; stalk*yusnally slender et eee oe Ae ee ER 6 


Caps white, often somewhat misshapen; taste usually sour or disagreeable; known only from 
Wester NOrtrNingrica, —28S Soe cee ee (see Clitocybe dilatata, p. 159) 
5. Not as above; caps not white, or if white then taste more or less mild L. decastes group, below 


6. Fruiting in spring in western mountains, usually near melting snow; fruiting body grayish 


when fresh; gills gray; cap usually with a hoary bloomat first ...... _. I. montanum, p. 175 
GO, INQUASRDOVe (neers cee ee Ree et ee ee ee Oe oe en ee ee i 
7. Found in sphagnum bogs; cap usually with an umbo; stalk thin, fragile, often long L palustre 
7.  Simflar to above DME NOL ACOWwiNedimbOPS — 7.0. eo... ce cee ete es L. rancidum & others 


Lyophyllum decastes group (Fried Chicken Mushroom) 


CAP 3-12 cm broad, convex to plane or with slightly uplifted margin in age; surface 
smooth, often with a soapy (lubricous) feel when moist, but not viscid; color variable: dark 
brown to grayish-brown to yellowish-brown, watery tan, or paler; margin often lobed. 
Flesh firm, white; odor mild. GILLS adnate to slightly decurrent or often notched, 
close, white or pallid but sometimes becoming straw-colored in age. STALK 3-10 cm 
long, 1-2.5 cm thick, solid, equal or tapering downward, often curved, smooth, dry, white, 
sometimes discolored brownish in age, especially at base. SPORE PRINT white; spores 
4-6 microns, round or nearly round, smooth. Basidia with siderophilous granules. 


HABITAT: Gregarious on the ground, usually in large compact clumps and often half- 
hidden by leaves and grass; fruiting mainly in disturbed areas—along roads and beaten 
paths (sometimes even forcing its way up through asphalt), in waste places, around old 
sawdust piles, or sometimes in the woods; widely distributed. It is common along the west 
coast from Alaska to southern California and fruits in our area from early fall through 
spring or even summer. It was the single most abundant mushroom on the University of 
California, Santa Cruz campus (a very “disturbed” place!) during the 1976-77 drought. A 
couple hundred pounds could easily have been harvested. 


EDIBILITY: Edible and quite popular insome regions, but it hardly tastes like chicken as 
its Common name implies. I’ve found it to be crunchy, but bland. Its abundance and habit 
of fruiting when other good edibles are scarce make experimentation worthwhile. Be 
careful, however—this is a species “complex,” and some mild cases of poisoning have been 
attributed to it. These may simply have been “allergic” reactions, or may have resulted 
from confusion with poisonous species (e.g., Clitocybe dilatata). 


COMMENTS: Also known as Clitocybe multiceps and Tricholoma aggregatum, this 
exceedingly common species “complex” is best recognized by its fondness for disturbed 
places and its growth in dense clusters which may contain a hundred or more individuals 
and weigh as much as 15 pounds! Within the L. decastes group at least three species have 


Lyophyllum decastes group is especially common along roads and paths. Note clustered growth 
habit, white stalk, and absence of a veil. Another clump is shown on p. 898. 


been recognized on the basis of cap color: L. connatum has a white or whitish cap; L. lori- 
catum has a blackish-brown to dark brown cap when young, often with a hoary sheen or 
metallic luster, and a thick cartilaginous cap cuticle; as it ages, however, it fades to paler 
brown or tan, and is then indistinguishable from “typical” L. decastes, which has a brown 
to grayish-brown to tan cap. L. loricatum is the most common of the three in our area, 
but L. decastes also occurs. A fourth, unidentified species is fairly common in our 
live oak woodlands. It has a grayish cap and grayish gills and its edibility is unknown. 
Still another species grows under mountain conifers soon after the snow melts. 

Though all of these species tend to grow in clusters, solitary individuals occasionally 
occur, and these are apt to baffle the beginner. Since the cap color and gill attachment are 
so variable, it is best only to eat those growing in large clumps in disturbed ground. Make 
sure the spore deposits on the lower caps of mature clusters are white. Poisonous Ento- 
lomas sometimes grow in clusters, but have deep pinkish spores. The Clitocybe sub- 
connexa group also grows in clusters and has pinkish spores, while C. dilatata is white- 
spored with a whitish cap and disagreeable taste. Most other fleshy, clustered terrestrial 
mushrooms have darker spores and/ ora veil. 


Lyophyllum montanum (Snowbank Lyophyllum) 


CAP 2-6.5 cm broad, convex to broadly umbonate or plane; surface not viscid, gray to 
lead-colored beneath a hoary (whitish) bloom which may wear off; often becoming some- 
what yellower (to dingy yellow-brown) in old age. Flesh thin, brownish to whitish, odor 
mild. GILLS dark gray to gray, close, adnate to nearly free (usually adnexed). STALK 3-7 
cm long, 0.5-1.5 cm thick, equal or thicker below, hoary and colored more or less like cap 
when fresh, or slightly browner; base often with white mycelial down. SPORE PRINT 
white; spores 6.5-8 x 3.5-4 microns, elliptical to oblong, smooth. Basidia with siderophilous 
granules. 


HABITAT: Solitary, scattered, or in small groups on ground under conifers (particularly 
spruce and fir), usually near melting snow; fairly common in the spring and early summer 
in the mountains of western North America. 


EDIBILITY: Unknown. 
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COMMENTS: There are a number of nondescript grayish Lyophyllums that are very 
difficult to identify. This one, however, can be told by its snowbank milieu and hoary cap 
surface when young (see photo on p. 46). Other species: L. semitale is one of more than 50 
difficult-to-differentiate Lyophyllums that stain gray, black, or brown when bruised 
(often slowly). Its cap and gills are grayish and it is widespread under conifers or less com- 
monly hardwoods. L. infuratum also blackens, but has whitish gills when young. 


Calocybe carnea 


CAP 1.5-4 cm broad, convex to plane or slightly umbonate; surface dry, more or less 
smooth, usually pinkish to pinkish-brown, but varying to dark reddish or fading to pale 
tan. Flesh thin, whitish. GILLS crowded, narrow, white, adnate to slightly decurrent or 
notched. STALK 1.5-4 cm long, 2-5 mm thick, equal, colored more or less like cap, 
smooth or finely fibrillose. SPORE PRINT white; spores 4-6 x 2-3 microns, elliptical, 
smooth. Basidia with siderophilous granules. 


HABITAT: Scattered or in groups in lawns, grassy clearings in woods, and other open 
places; widely distributed but not common. I have found it only once, on alawnin Santa 
Cruz, California, during the seventh inning stretch of the fourth game of the 1978 
World Series (I don’t remember the date). 


EDIBILITY: Not recommended. It is said to be edible but is easily confused with 
poisonous species. 


COMMENTS: Formerly known as Clitocybe socialis and Lyophyllum carneum, this 
pretty little lawn-lover can be recognized by its pinkish cap, crowded white gills, and white 
spores. It appears to have a wide distribution but nowhere does it seem to be common. 
A similar but slightly larger species with a purple-red cap and yellow-ochre gills, C. 
onychina, occurs in the spruce-aspen forests of the Rocky Mountains in the summer. 


TRICHOLOMA 


Medium-sized to large terrestrial, mostly woodland fungi. CAP viscid or dry, smooth, fibrillose, 
or scaly. GILLS typically notched or adnexed, occasionally adnate. STALK central, fleshy. VEIL 
absent (except in 7. zelleri and a few others). VOLVA absent. SPORE PRINT white. Spores 
smooth, not amyloid. Gills only rarely with cystidia. 


TRICHOLOM<A is a large and prominent, well-defined group of terrestrial white-spored 
mushrooms with notched gills and a central, fleshy stem. It corresponds in stature to 
Entoloma (deep pinkish spores) and Hebeloma (brown spores), but has little else in 
common with those fungi. Among the white-spored genera, Collybia differs in its carti- 
laginous stalk, Tricholomopsis grows on or near wood, Hygrophorus has gills that are soft 
and waxy, Russula has dry, brittle flesh, and Clitocybe has adnate to decurrent gills and/ or 
pinkish spores. Melanoleuca, Leucopaxillus, and Lyophyllum differ microscopically and 
are keyed out in Tricholoma, while Armillaria and Catathelasma have a veil. 


Tricholoma contains several excellent edible species as well as some poisonous ones. 
The man on horseback, T. flavovirens, is the only species I consider safe for beginners. The 
brown-capped and gray-capped species should be strictly avoided until you are intimately 
familiar with each and every one of them. Then, and only then, should species like T. por- 
tentosum become part of your culinary repertoire. Tricholomas, incidentally, form the 
bulk of the wild mushrooms served by the Czarnecki family at their fabulous wild 
mushroom restaurant in Reading, Pennsylvania. 
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Tricholomas are almost exclusively woodland fungi: Most species are mycorrhizal— 


especially with pine and oak, but also with spruce, aspen, fir, and other trees. They are 
partial to cold weather and in our area reach their peak in December or January. In colder 
regions they may continue to fruit after there is snow on the ground! 


Though Tricholoma is an easy genus to recognize, its species are perplexing even to the 


professional. Several kinds are known only froma single locality and microscopic charac- 
teristics are not as helpful as in, say, Mycena. Over 100 species occur in North America 
and perhaps 50 in California. Fifteen are described here. 


BW MN 


Key to Tricholoma 


Cap yellow to greenish-yellow, at least at margin, or yellow overlaid with purple-red fibrils 2 


WY Feu C Rs ed ulOh 2 15002) FH 1 hn ogee Oe er tee MO erg eae ed eee 8 ere reer cara 8 
Stalk sheathed with cottony or shaggy scales ............. (see Armillaria & Allies, p. 189) 
NRSC) fe ee ee eee ce fe ao 3 


Cap and/or stalk with reddish-purple fibrils or scales; flesh pale yellow to yellow .......... 
rE ee ne ee ee ee eee ee (see Tricholomopsis rutilans, p. 145) 


NGC > ee einer: Merwe Mew OM Bo oka. 4 
Flesh yellow; odor typically unpleasant and pungent (like coal-tar gas); gills yellow, widely 

Sneed Cap Or viscid =e. On WO, cee ee ee... ee T. sulphureum, p. 179 
pease Gh C mers. BW eo i veges 2 bad bs ee ea Oe 5 


Cap with blackish to dark brown to purple-gray or grayish center and/ or radiating fibrils . 6 
Cap lacking dark radiating fibrils, entirely yellow or yellow at the margin and reddish-brown to 
DROWN on eee le Oolel 02am: oe. ee ee ee eee ee ane ere ey ee db 


Cap yellow to greenish-yellow with blackish to dark brown center and radiating fibrils ..... 
OE ee ee ne Cre ec ae eee ee T. sejunctum & others, p. 180 


Not as above; cap streaked with grayish to purple-gray fibrils ....... T. portentosum, p. 180 
TNS CUTE san na aula at oar Ae ere ED mall. . ode T. flavovirens, p. 179 
Crillsewahiteeewer: Soe Cores ee eee umn T. leucophyllum (see T. flavovirens, p. 179) 
Veil present, usually forming a distinct annulus (ring) on stalk .............. 0.2.00 000- 9 
Veil Absent Or CVAMESCENL, NOLTONMIMNG AM AMMUNNS 2 a nn wees ope ytoe tegen Eee a el 
Cap small (up to 5 cm broad), gray to brownish-gray or bluish-gray; associated mainly with 

Willey cdlon wsueily (AGIA CEOUS: 25 Ge. ee nine ol rarcsorareturutnmndent mars, er ee T. cingulatum 
Not aabove( but imayjnave tarinaceous oder) 2... ee ee eee et eee eee ee 10 


Stalk rather slender and fragile; veil fibrillose, usually forming only a slight ring on stalk .... 
EN Ce ee ON me re ee eet a ee (see Limacella glioderma, p. 291) 
Stalk usually at least 1 cm thick; veil membranous, forming a persistent ring 7. zelleri, p. 188 


Stalk belted with rusty-orange scales or scurf up to a well-defined line near apex, sometimes 
also beaded with orange droplets; cap viscid when moist, yellow-orange to tawny, orange, 
TAUVERON TO, OME TING ce soi: ceca tamtnietntantpinitudicdgrd Ml nononenhees T. aurantium & others, p. 187 

Ov DOvemGn ee... ie we ss a ee en ee. 2 


Base of stalk (or interior at base) usually pale pinkish to pinkish-orange; cap not viscid, its color 
variable but usually greenish to olive-gray, sometimes shaded with brown, or grayish at center 
and pallid at margin; surface smooth or cracking, but without differently colored fibrils or 


Ieee eerie eer ones een cemcrse. wud. uml creme a ee amend meme an geen T. saponaceum, p. 184 
PN OIRO OIG y Sis ae Senet eee ne ei See eee eee eee ee ee is 
Stalk with a tapered “tap root” extending deep into humus; stalk usually with a tough or carti- 

IaeuUsMOUrer MMO ~.. 0 aces b. e k ee (see Caulorhiza umbonata & others, p. 218) 
Tl oN tients Oy ree ete ate Negara ALCAN NRT AGEY, . DRA aipaee enPen 14 
Odor pungent and very unpleasant (like coal-tar gas); cap pallid; gills widely spaced; associated 

WAINIOOMINETS 4. fee a Mea bec ese en ew eens T. platyphyllum (see T. sulphureum, p. 179) 
IN oteriegemenrs Sos eee OE ce i es eR i eee ew emcee Ne 


Cap white to creamy when fresh (but may discolor or age yellow, reddish, tan, brown, etc.); 
stalk lacking small yellow dandruffy scales or granules at apex ..............0.02 0005 16 
Cap distinctly colored or at least with colored scales or fibrils, even when young, or if cap white 
then stalk with yellow scales or granules at apex or growing under mountain conifers soon 
ier (ire SHOW tims eee eee ee ee... Be. ee Zl 
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16. Fruiting body often huge (15-75 cm broad!); known from Florida ............... T. titans 
EG ene LOMAS AD ONG err. eae Sere. BREE ds + Re eerie re ne Te 17 
17. Fruiting body soon developing reddish or rusty stains; taste often bitter; stalk usually longer 

phan wiclilige fea mm... ae. . ram «3c ea es 5 Re (see Collybia maculata, p. 217) 
1 RES eee ee ee ee a ek TC eT Me 18 
18. Cap withat least a few scattered grayish scales ora grayishcenter ..... T. pardinum, p. 183 
iL os BS ose ee ee er ee ee 19 
19. Cap viscid when moist, white or in age often tinged or stained yellow, 4-8 cm broad; stalk usually 

SOUPLY-SCAly SPOLES AIMVIOIG, Sopa sbaw waa tea oar bn oe oes (see Melanoleuca, p. 169) 
kh Notas abovesepores not amy lotiai seme Someone. 20 
20. Stalk usually hollow and as long or longer than width of cap, often slender; usually growing 

nindexred wood (in Calitonma) ..6............ ee, oe: (see Hygrophoraceae, p. 103) 
20. Notas above; stalk not hollow; occurring with various trees but not redwood ............. 

ARCO UTE OIE Ie Se OE eee A eR IE Ei EERE, T. resplendens & others, p. 183 
21. Found under mountain conifers in spring; odor strongly cucumber-like or fishy ........... 

Oe we ee Se ne Oo ey ne ee eer reer (see Armillaria & Allies, p. 189) 
SIN Creare OU eM tc in cern te ature argos en ain eleerenes tare tener etn Mme ens oer ee 22 
22. Cap black to gray, grayish-brown, or purplish-gray, or whitish with gray to blackish scales or 

Si en mg al in earner eaten a rercre ets hoe nme gr mrgcnan enn aesagr as Pt oa AES SEED ONIN GS os 
TIM Ii be Sk 2s] iC a meas Peel Fe eer a aN ee ete pra Ce oe RAN eT a ce AN eg nt 32 
23. Cap viscid when moist (but may dry out), often streaked ... 7. portentosum & others, p. 180 
PSAP EE yg gC STE an ee are rn. Sora a ne ene area eee oem one AOR ee 24 
24. Cap whitish with scattered pale gray to dark gray scales, at least at center; stalk thick (1.5-3 cm) 

SNUGR a he eee yee ee eee ee ee ee ree 5 ee T. pardinum, p. 183 
24. NoUas above: cap USWaildar er. coca ob ss need eee seed dee es Oe. | ee 2D 
She alleges SESE 1 mae arene ee ee ren eer re T. acre (see T. virgatum, p. 181) 
SRS NCL er. re ey er eras. mee gfe 26 
26. Cap densely hairy, scaly, or fibrillose-scaly (scales sometimes sparse in age); cap not usually 

umbonate at maturity; veil sometimes present when very young ..............-.--0-- 27 
26. Cap smooth to radially fibrillose or streaked, sometimes conical or umbonate at maturity; veil 

1S) ie ee eek eee ere tears. ITAA a ena ee seaman em. SCARS ea 29 


27. Fruiting body fairly small (cap usually less than 8 cm broad; stalk less than 1.5 cm thick) . 28 
27. Fruiting body fairly robust (cap 5-18 cm broad; stalk typically at least | cmthick) .......... 
ee ere Soe ew ee te ne ee ae ee T. atroviolaceum & others (see T. virgatum, p. 181) 


28. Stalk with small grayish to blackish scales .. 7. squarrulosum (see T. terreum group, p. 182) 
28. wotalk lacking prayish to black scales ..................; T. terreum group & others, p. 182 
29. Growing on or near wood, or if not then stalk usually attached to white mycelial cords that 

arise from wood; gills broad (deep) ............. (see Tricholomopsis platyphylla, p. 146) 
POPMINGtasabove;s wy mcalytciresthal .;,...8.... 2. 5 ee. ee ee Ee ee. 30 


30. Cap streaked with radiating fibrils, conical when young, often with a pointed umbo inage .. 
ere ee ree ee re ee ne eee mere. Sees T. virgatum, p. 181 


30. Notas above; cap without fibrils, broadly convex to plane or withalowumbo ......... Sil 
31. Cap with a hoary bloom when young; gills grayish; growing under mountain conifers, usually 

near melting snow; spores notamyloid ............. (see Lyophyllum montanum, p. 175) 
31. Not with above features (but may grow near snow); gills usually white or whitish ....... 32 


32. Gills crowded, pale; spores amyloid, or if not then odor often heavy and sweet ............ 
2 I OE, ER om bins oe ee (see Marasmius, Collybia, & Allies, p. 201) 


32... MINOT ASPAWOVE Bees Pe ec Bee cen cee ee. eee ay) 
33. Fibrillose veil present when young, sometimes forming a slight ring onstalk ........... 34 
33. Vetl DSCNS, See eee ree ee oD 
34, Cap at least slightly viscid when moist; growing with both hardwoods and conifers ......... 

eke ave ew + > ppm «A FI eM aon oe (see Limacella glioderma, p. 291) 
34. Cap dry, not viscid; associated with conifers (mainly pine and spruce) ... 7. vaccinum, p. 186 
35. Stalk apex with small gellow sealeoompranules =. 2 ee 


canaas Be Macs owns. T. acerbum & others (see T. pessundatum group, p. 185) 
35. Notas above ....425 954.5 es 4s 450005 ou ee ee ee 36 
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36. Cap viscid when moist, dark to medium reddish-brown to reddish-tan, the margin often paler; 


pills oltem developing reddish-brown Spots Of Staifisimage ...........%.....-022525: 37 
36. Cap not viscid (but may be colored asabove) ................4- Bee 39 
37. Associated with poplar or cottonwood, usually in sandy soil ......... T. populinum, p. 185 
S) am Netmomalbeve. Associated with OLhSMUREES 4. we ee oe i ee ee ne ee ee 38 
38. Odor distinctly farinaceous or cucumberlike ....... T. pessundatum group & others, p. 185 
os eecdermore or lessmild 2.05. .2.244 22.22 25c04 T. ustale (see T. pessundatum group, p. 185) 


39. Spore print creamy to yellowish; gills tan to ochre or pale pinkish-cinnamon in age; stalk 
straight, usually long; cap smooth, without scales; spores amyloid (see Melanoleuca, p. 169) 


27. Otas above; spore print white; speres mot amyloid .............5.s+-.0+5 ees oes enee 40 
40. Typically growing in disturbed soil (along roads, paths, etc.); cap smooth, grayish-brown to 

dark brown to brown or tan, etc. (but never reddish-brown) ..... (see Lyophyllum, p. 173) 
ples Notas mbove: @rowine in Woods s.8 hs eek ne nde hae ees owe es eee me eee oe es 4] 
4). Cap grayish-olive-browm «....0....0...0... T. sp. (unidentified) (see T. virgatum, p. 181) 
41. Cap brown to reddish-brown, cinnamon-brown, pinkish-brown, flesh-colored, etc. ..... 42 
42. Stalk 1-3 cm thick; cap often smooth when young and scaly in age, especially toward the margin; 

Mana Ne duay eee x welt. See ae. oe ee. Sema T imbricatum, p. 186 
42. Stalk usually less than 1.5 cm thick; cap scaly or fibrillose-scaly even when young; margin 

usually with hairy or woolly veil remnants when young ............. T. vaccinum, p. 186 


Tricholoma sulphureum (The Stinker) 


CAP 2-8 cm broad, convex to umbonate or sometimes plane; surface dry, smooth, yellow 
or sometimes olive-yellow, or tinged brownish to grayish-brown atthe center. Fleshrather 
thin, yellow; odor usually strong and repulsive, like coal tar gas. GILLS typically adnexed 
or notched, broad, thick, well-spaced, yellow. STALK 4-10 cm long, 0.5-1 cm thick, often 
rather long in relation to cap; more or less equal, smooth, dry, yellow to olive-yellow or 
with darker fibrils. VEIL absent. SPORE PRINT white; spores 8-12 x 5-6 microns, 
elliptical, smooth. 


HABITAT: Scattered to gregarious on ground under both hardwoods and conifers, 
widely distributed. It is fairly common in the Pacific Northwest under conifers and also 
occurs in northern California in the late fall and winter, but I have yet to find it in ourarea. 


EDIBILITY: Indisputably inedible because of the obnoxious odor; possibly poisonous. 


COMMENTS: While several Tricholomas have a distinctly disagreeable odor, this 
species has a downright disgusting one. By this trait alone it can be distinguished from the 
edible man on horseback, T. flavovirens, which it rather resembles in color, and from 
T. sejunctum as well. Other species: Another mushroom with the same odor is T. platy- 
Phyllum (=T. inamoenum?), a white to creamy species also found under conifers in the 
Pacific Northwest. 


Tricholoma flavovirens (Man On Horseback) Color Plate 33 


CAP 4-15 (20) cm broad, convex becoming plane or with margin uplifted in age; surface 
viscid when moist, smooth, entirely yellow or brown to reddish-brown toward the center 
and yellow at the margin, or sometimes olive-yellow; margin at first inrolled. Flesh thick, 
firm, white; odor farinaceous or sometimes like coconut. GILLS close, broad, notched or 
adnexed, yellow. STALK 3-10 cm long, 1-3 (4) cm thick, equal orenlarged slightly at either 
end, dry, smooth, solid; white to pale yellow or sometimes with darkerstains at base. VEIL 
absent. SPORE PRINT white; spores 6-8 « 4-5 microns, elliptical, smooth. 


HABITAT: Scattered to densely gregarious under pines (rarely other conifers), often 
partially buried or visible only as “mushrumps” in the duff; widely distributed. Commonin 
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our area in the late fall and winter, usually in grassy, sandy, or shrubby areas with pine 
present; however, a bright yellow form is found occasionally with madrone, and in the 
Southwest it is quite common under aspen. 


EDIBILITY: Edible and excellent—one of the least appreciated and most flavorful of our 
fleshy fungi, though a few people are adversely affected by it. The viscid cap should be 
brushed clean in the field or the skin peeled off, and the sand removed (if it is present). 


COMMENTS: Formerly known as 7. equestre, this delectable mushroom is as depen- 
dably yellow as the blewit is purple. It lacks the blackish radial fibrils at the center of the cap 
characteristic of T. sejunctum, and it also lacks the veil characteristic of Armillaria albo- 
lanaripes and various yellow Cortinarius species. T. sulphureum is similarly colored but 
has a dry rather than viscid cap and usually smells awful. The yellow color plus the sticky 
cap (when moist), absence of a veil, white spores, and habit of hiding under pine needles 
combine to make it one of the safest—as well as tastiest— of gilled mushrooms. None of 
which explains the misnomer “Man On Horseback”— it doesn’t look anything likea horse, 
and most of the horseback riders I see are women... 

One local patch of T. flavovirens produces crops that sometimes have a very strong 
coconut odor and taste, and at other times have the usual mealy(farinaceous) odor. A very 
similar edible species, 7. leucophyllum, is common under aspen in the Rocky Mountains 
and Southwest, and may actually mingle with T. flavovirens. It differs only in having white 
rather than yellow gills. 


Tricholoma sejunctum 


CAP 3-8 (10) cm broad, convex to plane or broadly umbonate; surface slightly viscid or 
tacky when moist, smooth, yellow or greenish-yellow with dark innate (flattened) fibrils 
or streaks radiating from the blackish to brown center; sometimes with small scales in age. 
Flesh white or tinged yellow; odor farinaceous, taste often bitter or nauseating, but insome 
forms mild. GILLS fairly close, typically notched; at first whitish or creamy-white, but 
often becoming yellow near the margin of the cap or occasionally yellowish throughout. 
STALK 5-8 (12) cm long, | -2 (3) cm thick, more or less equal or somewhat swollen below, 
firm, smooth, whitish, but often developing yellowish tints. VEIL absent. SPORE PRINT 
white; spores 5-7 x 4-5.5 microns, broadly elliptical or elliptical, smooth. 


HABITAT: Scattered or in groups under both hardwoods and conifers, fruiting mainly 
in the fall; widely distributed. It is fairly common in the Pacific Northwest, and I have seen 
luxuriant fruitings in California in mixed woods and under manzanita. 


EDIBILITY: Not recommended—it is insipid at best and poisonous at worst. 


COMMENTS: This species is likely to be mistaken for the edible Tricholoma flavovirens 
because of its yellowish cap color, but the radiating blackish or dark brown fibrils or 
streaks at the center of the cap and the tendency ofthe gills toshow yellow only near the cap 
margin should distinguish it. Other species: 7. cheilolamnium is very similar but has a 
dry cap; it is fairly common in the Pacific Northwest under conifers. 


Tricholoma portentosum (Streaked Tricholoma) 


CAP 4-12 cm broad, convex to obtusely umbonate or plane, or with uplifted margin in 
age; surface viscid when moist, smooth but with a streaked or radially fibrillose 
appearance, pale gray to dark gray, brownish-gray, or purplish-gray, the center sometimes 
nearly black and margin often paler; yellow tints occasionally present also, especially in 
age. Flesh white or tinged gray, fairly thick; odor and taste mild to farinaceous. GILLS 
adnexed or notched, at first white, becoming grayish or sometimes pale yellow in age; 


Tricholoma portentosum has a dark (purple-gray to blackish) streaked viscid cap, whitish gills, white 
stalk, and white spores. Note how the gills are notched. 


fairly close. STALK 5-10 cm long, 1-2.5 cm thick, more or less equal, firm, smooth, 
dry, white or sometimes tinged yellow. VEIL absent. SPORE PRINT white; spores5-7 x 3- 
5 microns, elliptical, smooth. 


HABITAT: Scattered to gregarious on ground in woods, widely distributed. In most 
regions it occurs with conifers, particularly pine, but in our area it favors live oak and 
tanoak. It fruits in the late fall and winter and is one of the last Tricholomas to appear. 


EDIBILITY: Edible and excellent, with a strong hearty flavor—but be sure of your 
identification before eating it! 


COMMENTS: The viscid cap separates this species from a multitude of grayish, dry- 
capped Tricholomas, some of which are poisonous (see T. pardinum and T. virgatum). 
The notched gills, fleshy white stalk, white spore print, absence ofa veil, and gray to purple- 
gray streaked cap are also important fieldmarks. T. sejunctum is somewhat similar, but 
much yellower as a rule. Entoloma madidum is also similar, but has pinkish spores (and 
mature gills) and usualy has a darker (cap-colored) stalk. 7. niveipes is a very similar 
edible pine-loving easterner; it never develops yellow tones and has narrower spores. 


Tricholoma virgatum 


CAP 3-8 (10) cm broad, conical to broadly conical to nearly plane with a pointed umbo; 
surface dry, grayish to grayish-brown or grayish-purple (the center often darker, margin 
paler), streaked with radiating fibrils or fibrillose scales. Flesh thin, white becoming 
grayish; odor mild or earthy, taste usually sharp or acrid. GILLS adnexed or notched, 
white to grayish, close. STALK 6-12 (15) cm long, (0.5) 1-2 cm thick, more or less equal, 
solid, smooth or fibrillose, white or tinged gray. VEIL absent. SPORE PRINT white; 
spores 6-7.5 x 5-6 microns, elliptical, smooth. 


HABITAT: Solitary or scattered to gregarious in mixed woods and under conifers, widely 
distributed; occasionally found in our area in the winter. 


EDIBILITY: Not recommended—it may be poisonous, and it resembles T. pardinum, 
which is definitely poisonous. 


COMMENTS: The dry, fibrillose-streaked grayish cap which is conical when young 
affords a good means of recognizing this species, whichis also knownas 7. subacutumn. T he 
cap is never viscid as in 7: portentosum, and the fibrils and/ or scalesare radially arranged, 
in contrast to the 7. terreum group. Other species: 7. atroviolaceum is a large (cap 5-18 
cm), robust species with a convex to plane (not conical), densely fibrillose-scaly, blackish 
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to dark grayish-brown or violet-tinted cap. It has grayish or pinkish-tinged gills, a thick, 
brownish, sometimes bulbous stalk, and a farinaceous odor; it is not uncommon in 
California and the Pacific Northwest under conifers. Asimilar robust, unidentified species 
is Common in our area under hardwoods; it hasa slightly paler (olive, dark gray, or brown) 
cap and paler stalk. 7. acre, fairly common under hardwoods in eastern North America 
and the Rocky Mountains, is also similar but slightly smaller (cap 3-9 cm), witha grayish 
fibrillose cap, white to grayish gills, and a distinctly acrid taste. 


Tricholoma terreum group (Mouse Tricholoma) 


CAP 2-5 (7) cm broad, conical or convex-umbonate becoming more or less plane in age; 
surface dry, hairy or felty from a dense layer of mouse-colored (gray to black) scales; scales 
often sparser and color often paler (silvery-gray or even white) in age and/ or toward 
margin. Flesh thin, fragile, white to gray; odor and taste mild to slightly farinaceous. 
GILLS adnate to adnexed or notched, fairly close, white to gray. STALK 2-5 (8) cm long, 
0.5-1 cm thick, usually rather slender, equal or slightly thicker below, white or tinged 
gray, smooth(but see comments), dry. VEIL absent orcobwebby and evanescent. SPORE 
PRINT white; spores 6-8 x 3.5-5.5 microns, elliptical, smooth. 


HABITAT: Scattered to densely gregarious on ground under conifers; widely distributed. 
Fairly common in our area in the late fall and winter under pine and Douglas-fir. The 
largest fruiting ’ve seen was ona lawn under a huge pine. 


EDIBILITY: N ot recommended. The flavor of our local variety is good, but this is a species 
“complex” and is best avoided until better known. There is also the danger of confusing 
larger specimens with T. pardinum or T. virgatum. 


COMMENTS: The small size (for a Tricholoma), fragile flesh, and dry, scaly or “furry” 
mouse-colored cap characterize a complex of confusing, closely related species best left to 
the specialists. It is probable that they arealledible, but wecan’t besure until they are better 
known. The most common North American member of the clubis said to be 7. myomyces, 
which has an evanescent cortina(cobwebby veil) and smaller spores(the “true” T. terreum 
lacks a cortina). Other species in the group include: 7. squarrulosum, also very commonin 
our area, but with mouse-colored fibrils or scales on the stalk as wellas the cap(see photo 
below), and several slightly larger species, e.g., 7. orirubens, with gills that redden in age; 
T. argyraceum (=T. scalpturatum?), which favors hardwoods and has gills that yellow in 
age, and 7. acre(see comments under T. virgatum). 


Two small, common, mouse-colored conifer-lovers. Left: Tricholoma squarrulosum (see comments 
above) has a fibrillose-scaly cap and stalk. Right: Close-up of the smooth white stalk of T. terreum 
(left hand specimen) and the scaly stalk of T. squarrulosum (on right). 
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Tricholoma pardinum (Tiger Tricholoma) 


CAP 5-16 (25) cm broad, convex to plane; surface dry, whitish with small pale gray todark 
gray fibrillose or spotlike scales, at least at center. Flesh thick, firm, white; odor farina- 
ceous. GILLS notched or adnexed, close, white (rarely flushed pinkish), not stained or 
spotted gray. STALK 4-15 cm long, 1.5-3 cm thick, equal or enlarged below, white or 
sometimes tinged gray, smooth, firm, solid. VEIL absent. SPORE PRINT white; spores 
7-10 x 5-6.5 microns, elliptical, smooth. 


HABITAT: Solitary to scattered or gregarious cn ground in woods, widely distributed in 
northern North America. It is sometimes abundant under conifers in the Pacific N orth- 
west and Rocky Mountains, but in our area it grows with tanoak and madrone in the 
winter. It is sporadically common, i.e., abundant once every several years but otherwise 
infrequent to rare. 


EDIBILITY: Poisonous! It causes severe and persistent gastroenteritis that may require 
hospitilization. 


COMMENTS: Anyone tempted to eat Tricholomas should learn to recognize this 
poisonous species. It is larger and fleshier than other grayish Tricholomas (7. terreum, 
T. virgatum, etc.), and often paler. At times it is nearly white with a few very pale grayish 
scales, and could then be mistaken for one of the white Tricholomas (see 7. resplendens). 
The stalk is not pinkish-orange in the base as in 7. saponaceum. 


Tricholoma resplendens (White Tricholoma) 


CAP 4-10 cm broad, convex becoming plane or with margin uplifted; surface viscid when 
moist, often shiny when dry; smooth, white or with yellowish center, often discoloring 
slightly brownish in age, especially toward center. Flesh firm, white, odor mild. GILLS 
notched or adnexed to occasionally adnate, white, close. STALK 3-8 cm long, 1-2.5 cm 
thick, equal or narrowed at base, white, smooth, dry, solid. VEIL absent. SPORE PRINT 
white; spores 5-7.5 =x 3.5-4.5 microns, elliptical, smooth. 


HABITAT: Solitary or scattered or in small groups in woods, especially with oaks; of 
questionable occurrence in California, but I have encountered a very similar species under 
live oak in the winter. In eastern North America this species or one very similar is some- 
times common. 


EDIBILITY: Not recommended—t is said to be edible, but is easily confused with poorly 
known or poisonous species (see comments below). 


COMMENTS: This species is one of several white or whitish Tricholomas, and can be 
distinguished by the viscid cap when moist (however, see Melanoleuca lewisii in the key to 
that genus, for it also has a viscid cap when moist, but tends to age yellowish and has 
amyloid spores). Tricholomas with a non-viscid, whitish cap include: 7. sulphurescens, 
which stains or discolors yellow quite readily; 7. venenata, poisonous and common under 
hardwoods in eastern North America, with cap, gills, and stalk that discolor brownish- 
buff in age or where injured, and a bitter taste; 7. album, taste also bitter or sharp, but not 
discoloring so much; 7. columbetta, edible, cap often spotted with blue, green, or pink 
in age, gills crowded, and odor mild; and 7. gambosum (=T. georgii, Calocybe gambosa), 
edible, large and fleshy, with a white to creamy-buff cap, crowded gills, and strongly 
farinaceous odor, favoring grassy areas and open woods. Whether any of these species 
occur in California is uncertain, but they are to be expected. They might be confused with 
certain Hygrocybe species (e.g., H. subaustralis, H. fornicata), but the latter have hollow 
or stuffed stems and slightly waxy gills, and are most common under redwood in our area. 
Also see T. manzanitae(under the T. pessundatum group), which can be whitish in youth. 


Tricholoma saponaceum is an extremely variable species. Cap at top is greenish-gray, while the small 
one at the bottom is brown. In all specimens, however, the flesh in the stalk base is pinkish to orange. 


Tricholoma saponaceum (Soapy Tricholoma) 


CAP 4-12 (18) cm broad, convex to plane or with uplifted, often wavy margin; surface dry 
or moist but not viscid, smooth or cracking into scales in dry weather; color variable: olive 
to greenish-gray, gray, yellowish-olive, brownish-olive, grayish-brown, coppery, or with 
rusty tints, or sometimes dingy gray at center and pallid toward the margin. Flesh thick, 
white, but may stain slowly yellowish or pinkish when bruised; odor and taste mild to 
farinaceous, soapy, or “of wash rooms.” GILLS adnate to adnexed or notched, well- 
spaced, rather thick, white or tinged olive or yellowish, sometimes stained reddish. STALK 
5-12 (20) cm long, 1-3 cm thick, shape variable but often thickest in the middleand tapered 
below to a somewhat rooting base; solid, smooth or with small scales, white or tinted 
variously with the cap color; base usually with pale pinkish to pinkish-orange interior. 
VEIL absent. SPORE PRINT white; spores 5-6 x 3-4 microns, elliptical, smooth. 


HABITAT: Solitary, scattered, tufted, or in groups or troops under both hardwoods and 
conifers, widely distributed. Common under conifers (especially spruce) throughout 
much of the West, but in our area found under live oak, tanoak, and madrone in the late 
fall and winter. 


EDIBILITY: Inedible—it has an insipid or soapy taste and may actually be poisonous. 


COMMENTS: As evidenced by the lengthy description, this is a vexingly variable species 
and is rather difficult to recognize when greenish shades are not evident on the cap. One 
fairly infallible(or less unreliable) feature, however, is the pinkish-orange color of the flesh 
at or near the base of the stalk. This feature is normally visible in the majority of specimens 
from any group, and serves to distinguish them from other Tricholomas. The gills are 
rather soft and well-spaced, leading toconfusion with Hygrophorus, butthe cap is not truly 
viscid. The cap is most often some shade of grayish-olive or yellowish-green, but may 
develop brown or coppery tones, especially in dry weather. It may crack into scales, but 
lacks the fibrillose scales of T. virgatum, T. pardinum, and others. Inthe Pacific N orthwest 
and Rocky Mountains 7. saponaceum is at times so overwhelmingly abundant that it has 
been called a mushroom “weed.” In our area it is not quite so prevalent and its beauty 
is more readily appreciated. One especially attractive form has a bluish-green cap. 
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Tricholoma pessundatum group Color Plate 35 


CAP 5-14 (18) cm broad, convex then plane or with slightly uplifted margin; surface viscid 
when moist, entirely reddish-brown to reddish-tan, or often witha paler(or even whitish) 
margin; smooth or sometimes finely scaly in age; margin often lobed, at first 
inrolled, sometimes faintly ribbed. Flesh thick, firm, white; odor strongly farinaceous or 
like linseed oil. GILLS white, but often developing sordid reddish or reddish-brown spots 
and stains; typically notched or adnexed, but at times adnate or even free; close. STALK 
4-10 (14) cm long, 1-3 cm thick, equal or swollen or tapered below, solid, firm; whitish or 
developing sordid reddish or brownish stains or fibrils, especially over lower portion. VEIL 
absent. SPORE PRINT white; spores 4-6 x 2.5-4 microns, elliptical, smooth. 


HABITAT: Scattered to densely gregarious in forests or under trees, widely distributed. It 
is partial to conifers in most areas (including the Pacific Northwest), but is locally common 
in the late fall and winter with live oak, and less commonly pine. 


EDIBILITY: To be avoided, as evidenced by the following severely censored excerptfrom 
an erstwhile colleague’s memoirs: “This common, viscid, red-brown Tricholoma is 
delicious when stewed slowly with zucchini and served steaming hot on rice with chicken 
chow mein and white wine. Suffering from an acute attack of overconfidence, M. Henis 
and C. Cole tried it in this manner one winter evening in order to determine its edibility. 
They subsequently staggered thrugh an all-night ordeal of nausea, vomiting, and diarrhea, 
in which not only the mushroom, but everything else, was expelled...” 

It is probable, then, that this common, viscid, red-brown Tricholoma is poisonous, 
although a violent allergic reaction on the part of M. Henisand C. Colecannot beruled out 
entirely. It is suggested that those foolish enough to try it (or any other mushroom of 
unknown edibility) should do so in extremely small amounts— without the rice, chicken 
chow mein, and white wine, and byall means, regardless of one’s nutritional needs, culinary 
quirks, or dietary deficiencies, without the zucchini. 


COMMENTS: Several robust, viscid, reddish-brown Tricholomas with reddish-spotted 
gills will more or less fit the above description, and I leaveit to licensed tricholomatologists 
to decide whether or not ours is the “true” 7. pessundatum. Closely related species include: 
T. albobrunneum, said to have a weaker odor and cap finely streaked with darker lines; 
T. ustaloides, with a transient cortina (hairy veil) and sharply defined white zone at the 
stalk apex; T. flavobrunneum (=T. fulvum), with pale yellow gills when young and yellow- 
tinted flesh in the stem; and 7. ustale, which lacks a farinaceous odor. (See also T. popu- 
linum.) All of the above have viscid caps when moist, and none have the belted scales on 
the stalk or the veil characteristic of 7. aurantium and T. zelleri respectively. Other 
species: T. manzanitae is a manzanita- and madrone-loving Californian with pale yellow 
granules or dandruffy scales at the stalk apex anda viscid cap that ranges from white( when 
young) to pinkish, orangish, or brown (often with reddish stains). 7. acerbum is also said 
to have a yellow-dandruffy stalk, but has a strongly inrolled, ribbed cap margin (at least 
until maturity) and a fragrant odorand/ or sharp taste. None of the above should beeaten. 


Tricholoma populinum (The Sandy; Poplar Tricholoma) 


CAP 5-16 cm broad, convex with an inrolled margin becoming plane or with uplifted 
margin; surface viscid when moist, then dry, often radially streaked or with watery spots; 
smooth, dull reddish-cinnamon to pale dingy reddish-brown, the margin usually paler or 
whitish. Flesh firm, white, thick; odor and taste strongly farinaceous. GILLS typically 
adnexed or notched, close, white, developing reddish-brown spots and stains, especially on 
edges. STALK 2.5-7.5 cm long, 1-3 cm thick, equal or enlarged below, solid, firm, dull 
whitish, developing dingy reddish-brown stains in age or after handling. VEIL absent. 
SPORE PRINT white; spores 5-6 x 3.5-4 microns, elliptical, smooth. 
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HABITAT: Scattered to densely gregarious, frequently fruiting in large rings or dense 
masses in sandy soil or along rivers, apparently always in association with poplar or 
cottonwood. It fruits in cool weather and is widely distributed in western North America. 
I have found it only once in our area, in December, but it is commoner inland. It is said 
to be abundant in the John Day country of eastern Oregon in the fall and early winter, and 
I have seen very old specimens (perhaps from the previous fall?) in the spring near Pecos, 
New Mexico, while looking for morels and wild asparagus. 


EDIBILITY: Edible and popular in the Pacific Northwest, but be absolutely sure it is 
associated with cottonwood—the similar 7. pessundatum group is poisonous! 


COMMENTS: The association with cottonwood and somewhat paler cap distinguish 
this species from other viscid, red-brown Tricholomas (see the T. pessundatum group). 
ts penchant for growing in densely-packed masses or long arcs is also distinctive. 


Tricholoma vaccinum 


CAP 4-7 (10) cm broad, broadly conical to convex, becoming umbonate or plane; surface 
dry, covered with dark reddish-brown to rusty-cinnamon-brown to pale pinkish-brown, 
tan, or flesh-colored fibrils or scales ona buff background; often darker at center; margin 
with hairy veil remnants at least when young, often splitting in age. Flesh white or pallid; 
odor usually farinaceous but sometimes mild. GILLS adnate becoming notched, close, 
whitish or buff when young, but usually tinged flesh-color to pale cinnamon in age; some- 
times also with darker stains. STALK 3-8 cm long, 0.8-1.5 cm thick, equal or thicker at 
either end, dry, smooth or with brownish to reddish-brown fibrils or small scales, usually 
hollow at least in age. VEIL woolly-fibrillose, not forming an annulus (ring) on stalk, but 
usually leaving traces on cap margin. SPORE PRINT white; spores (4) 6-7.5 = 4-5 
microns, elliptical, smooth. 


HABITAT: Scattered or in small tufts, groups, or large troops under conifers, especially 
pine and spruce; common and very widely distributed, fruiting from late summer through 
early winter. I have seen enormous fruitings under spruce in the Rocky Mountains 
and under pine on the northern California coast. 


EDIBILITY: Listed as mildly poisonous by some authors. Like cheap coffee and frozen 
French fries, it is best avoided. 


COMMENTS: One of the commonest Tricholomas of the coniferous forests of North 
America, this species often fruits with 7. imbricatum, but is apparently replaced by that 
species in our local coastal pine forests. The two are quite similar, but 7. vaccinum has a 
scalier cap, frequently hollow stalk, and woolly veil which normally leaves hairs on the 
cap margin. Several color forms occur, ranging from dark reddish-brown to pale pinkish- 
brown, and the size is also variable. Usually it is smaller and more slender than T. imbrica- 
tum, but in northern California and Oregon a fairly robust, reddish-brown form occurs. 


Tricholoma imbricatum 


CAP 4-12 (20) cm broad, convex with an inrolled margin, becoming convex-umbonate 
to plane or uplifted; surface dry, dark brown to brown or cinnamon-brown, with flattened 
fibrils that may break up into scales in age, especially toward margin (which may be ob- 
scurely ribbed). Flesh thick, firm, white; odor mild or faintly farinaceous. GILLS adnexed, 
notched, or even adnate; close, white or tinged flesh-color, often discoloring brown inage, 
especially on the edges. STALK 4-12 cm long, 1-3 cm thick, solid, firm, dry, equal or 
swollen below witha tapered, sometimes rooting base; white or buff becoming brownishin 
age, especially over lower portion (apex usually pallid); fibrillose or minutely scaly in age. 
VEIL absent. SPORE PRINT white; spores 5-7 x 3.5-5 microns, elliptical, smooth. 


soviet: 


Tricholoma imbricatum, young specimens. This very common conifer-lover has a dull browndry cap. 
In age the cap often flattens out or becomes wavy. For close-up of gills, see photo on next page. 


HABITAT: Solitary to scattered or densely gregarious under conifers, particularly pine 
and spruce (often hidden by needles); widely distributed. Itisa prominent fungal feature of 
our coastal pine forests in the winter and early spring. 


EDIBILITY: Reportedly edible, but not recommended because it is easily confused with 
members of the poisonous T. pessundatum group. It is rather tough anyway. 


COMMENTS: This common Tricholoma can be told from other members of the genus by 
its dry, dull brown cap, solid stem, absence of a veil, and generally coarse, robust 
appearance, though slender individuals also occur. The species epithet, which means 
“shingled,” is somewhat misleading, since the cap is usually quite smooth in youthand only 
somewhat scaly in age (it is rarely truly “shingled” in the way that the toothfungus Hydnum 
imbricatum is). Its closest relative, T. vaccinum, has a scalier cap, evanescent veil, and 
hollower stem, while the 7. pessundatum group has a viscid cap (at least when moist). It 
looks somewhat like a Russula, but has a tough, fibrous stem. Leucopaxillus amarus also 
has a brown cap, but its gills remain white and it has a bitter taste and amyloid spores. 


Tricholoma aurantium 


CAP 4-10 cm broad, convex becoming obtusely umbonate or plane; surface viscid when 
moist, smooth or breaking into small scales (especially at center); color variable: yellow- 
orange to tawny, bright rusty-orange, orange-brown, orange-tan, or even orange-red, 
sometimes splashed with olive-green or in one form entirely deep olive-green when young; 
margin at first inrolled, sometimes beaded with orange droplets when moist. Flesh thick, 
white; odor and taste strongly farinaceous and disagreeable (like rancid oil or cucumber). 
GILLS adnate to adnexed or notched, close, whitish, often developing rusty-brown or 
reddish-brown spots and stains. STALK 3-8 cm long, 0.8-2 cm thick, equal or thicker at 
either end, solid, firm, belted with rusty-orange scales or scurfy flakes up to a well-defined 
line near apex, pallid above the line; in wet weather sometimes beaded with orange droplets 
near the line. VEIL absent or very rudimentary. SPORE PRINT white; spores 4-6 = 3-5 
microns, elliptical to nearly round, smooth. 


HABITAT: Solitary or scattered to gregarious on ground in woods, widely distributed. 
Throughout most of the West it is common under conifers or sometimes aspen; in ourarea 
it can be found under madrone in the winter, but is fairly rare. 


EDIBILITY: Indisputably unpalatable due to the obnoxious odor and taste. 


COMMENTS: This species strongly resembles 7. ze//eri but lacks a membranous veil. Its 
sharply defined line near the stalk apex, however, is suggestive of a veil and probably 
represents a rudimentary one. The viscid, orange to orange-brown or olive-splashed cap, 
rusty-spotted gills, and strong odor help distinguish it. Our local form (var. olivascens?) 
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Left: Tricholoma imbricatum, close-up of gills. Right: Tricholoma aurantium, showing charac- 
teristic belts of scales or granules on Stalk. 


is frequently a deep olive-green when young, and when beaded with orange droplets is 
quite striking. 7. aurantio-olivaceum is similar in many respects, but is smaller and odor- 
less, and often has olive-stains on the gills in age; it occurs in the Pacific Northwest. 


Tricholoma zelleri 


CAP 4-15 cm broad, convex becoming plane or broadly umbonate; surface viscid when 
moist, bright orange to yellow-orange, or orange-brown, or sometimes splashed with 
olive-green; margin at first hung with veil remnants. Flesh thick, white, slowly bruising 
orange-brown; odor and taste strongly rancid-farinaceous. GILLS white, developing 
rusty-orange-brown stains, close, adnate or notched. STALK 4-13 cm long, |-3 cm thick, 
usually tapered downward, solid, dry, pallid above the ring, usually somewhat scaly or 
with orange or brown stains below. VEIL white, membranous, forminga flaring or ragged, 
median to superior ring on stalk which frequently collapses in age. SPORE PRINT white; 
spores 4-5.5 x 3-4 microns, elliptical, smooth, not amyloid. 


HABITAT: Scattered to gregarious on ground in woods, northern North America. 


Tricholoma (=Armillaria) zelleri has the stature of a typical Tricholoma, but possesses a well- 
developed membranous veil that usually forms an annulus (ring) on the stalk. 
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Extremely abundant under conifers in the Pacific Northwest (ofteninthe same areasas the 
matsutake, Armillaria ponderosa), but rather rare in our region and fruiting mainly in 
tanoak-madrone woods at higher elevations in the coastal mountains (like A. ponderosa), 
in the late fall and early winter. I have also seen it fruiting in large numbers with Armillaria 
caligata under spruce in the southern Rockies. 


EDIBILITY: Not edible because of the unpleasant taste and smell; however, it is a good 
matsutake-indicator! 


COMMENTS: This is essentially a veiled version of T. aurantium—same color, odor, 
taste, and habitat. It is better known as Armillaria zelleri, but because of the obvious 
affinity with T. aurantium, it is now placed in Tricholoma. The sticky yellow-orange to 
orange, brown, or greenish-splashed cap, plus the attached gills, presence ofa membranous 
veil, and white spores are diagnostic. It might possibly be confused with Limacella glio- 
derma, which has a redder cap, fibrillose veil, and fragile stem. Other species: T. robustum 
and 7. focale are very similar if not the same (they are said to be reddish-brown in color). 


ARMILLARIA & Allies 


Medium-sized to very large, fleshy mushrooms found on ground or wood. CAP convex to plane. 
GILLS attached. STALK central, fleshy. VEIL typically present, well-developed, usually forming 
an annulus (ring) on stalk. VOLVA absent. SPORE PRINT white or tinged yellow. Spores smooth, 
amyloid (Catathelasma), to weakly amyloid or not amyloid (Armillaria and Armillariella). 


GROUPED here are three small genera of fleshy, white-spored mushrooms witha cottony 
or membranous veil that usually forms a distinct ring on the stem. There are no warts on 
the cap nor is there a volva on the stalk as in Amanita, the gills are not free as in Lepiota 
and Limacella, nor soft and waxy as in Hygrophorus, and thecapand stalk are notcovered 
with mealy granules as in Cystoderma. Tricholoma intergrades somewhat with Armil- 
laria, but as defined here does not usually have a veil (but see T. zelleri/). 

The principal genus, Armillaria, is comprised of terrestrial forest mushrooms. The 
honey mushrooms, Armillariella, somewhat resemble Armillaria but grow on wood, often 
in large clusters. They were originally placed in Armillaria and some mycologists retain 
them in that genus while transferring the Armillarias of this book to Tricholoma and a 
separate genus, Floccularia. The third genus, Catathelasma, is terrestrial like Armillaria, 
but has a double-layered veil, decurrent gills, amyloid spores, and a hard, often massive 
fruiting body. It seems to be restricted to coniferous forests and is rather rare. 


Several mushrooms in this groupare prized edibles. The matsutake of Japan(Armillaria 
matsutake) and its magnificent North American counterpart (A. ponderosa) are highly 
esteemed by Japanese- and Korean-Americans. The honey mushroom (Armillariella 
mellea) is well known and popular among fungophiles, while being well known and 
singularly unpopular among gardeners and farmers. It grows wherever there are trees and 
shrubs (even grape vines) and is almost as common in towns as in the woods. It has been 
called the most serious plant disease in California gardens, because once it has infected a 
bush or tree, there is nocure. Onecan only hope that it willco-exist with— rather than kill— 
its host, and make the best of a sad situation by harvesting the mushroom bounty when it 
appears! Six species of Armillaria, Armillariella, and Catathelasma are depicted here. 


Key to Armillaria & Allies 


1. Growing on wood (may be buried!) or at the bases of trees, sometimes in large clusters .... 2 
I. Growing widely scattered to gregarious on ground (not normally in large clusters) ....... 5 


2. Cap with rusty-brown scales; stalk sheathed with similarly colored fibrils below the veil; gills 
typically not decurrent; found on hardwoods in eastern North America; rare .. A. decorosa 
Pe ieee PO OVE, COMMMGM GPM eT cs ce ce tee ewe tee nce eet eteaaas : 
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TRICHOLOMATACEAE 


Cap some shade of yellow, tan, or brown; taste usually bitter (but not detectable by everyone); 
stalk fibrous, with a stringy white pith inside, oft€m lOmB, ..u0. nee ee 18 
Not as above; cap paler incolor or the stalk solidand hard .....................0000.. 4 


Cap often scaly; nearly always on or nearconifers ..... (see Lentinus & Lentinellus, p. 141) 
Not as above; usually found on hardwoods ............... (see Pleurotus & Allies, p. 132) 


Gills typically decurrent; fruiting body hard and thick-fleshed, often large(cap 740 cm broad! ); 
odor variable but not spicy-fragrant; spores amyloid; found with northern conifers ..... 6 
Gills not decurrent, or if decurrent then not as above (not hard and thick-fleshed, etc.) .... 7 


Cap dullwhitetovrayish® 9°. .4 aaa. Catathelasma ventricosa (see C. imperialis, p. 195) 
Cap dingy yellowish to olive-brown to dark brown . Catathelasma imperialis & others, p. 195 


Odor pleasingly spicy-fragrant (somewhat like cinnamon); fruiting body whitish when young, 
but often developing cinnamon-brown or yellowish stains inage ..... A. ponderosa, p. 191 
Not as above; not spicy-fragrant, or if so then fruiting body darker when young ......... 8 


Lower portion of stalk shaggy or conspicuously scaly and fruiting body showing at least some 
en eee eae le re eens aa rae ee eee 7 
Mot With above Combination Of GharaACtertst@S ak Bac nus cucpasaee aoe arene A. 10 


Cap smooth on with tlattened fibril . cies oo suaucnomonss- A. albolanaripes & others, p. 194 
Fresh cap with yellow scales, at least near margin A. straminea (see A. albolanaripes, p. 194) 


Cap and stalk covered with cinnamon-brown to chestnut-brown or vinaceous-brown threads 
(fibrils) which may break up into scales; veil membranous, usually forming a ring (annulus) 
on stalk; odor sometimes spicy-fragrant; typically found in summer or fall A. caligata, p. 192 

Not as above; differently colored or veil not membranous or found in spring and early summer 


(shertly altemsmow mels)eodOrmorspley-I(AOTAI es ce ee as 1] 
Odor typically farinaceous, cucumberlike, fishy, or like raw peanuts, or unpleasantly pungent 
( Cinisiisbhesinunatiemea goat SUMS Nm Re es 12 
Odor typically nuld.notdistinetive or Merely (ungal . a. sa... .. +. ize qe. ts Oe 15 
Found under mountain conifers shortly after the snow melts; cap becoming ochre-buff to 
grayish, brownish, violet-gray, etc. (occasionally whitish) ............... A. olida, p. 193 
NOEas abovo(habital Gr Season Usuallyiditichent),... rere .. ... 5 Al. . eee, nee 13 
Cap bright yellow-orange to orange-brown, reddish-brown, rusty, pinkish-brown, brick-red 
OUsplashed with eieen; Odor larinaceOUs Or TANCIC@ sea... so. os ce oe we aes oss + opm 14 
INOUE GE SISOMe: “0. gee aed Semele sie arenas inet Renae TaD. RE ATER Nee 20 
Veil fibrillose, often disappearing; stalk up to 1.5 cm thick, often fragile (seeLimacella, p.291) 
Veil membranous, forming a ring; stalk not fragile ......... (see Tricholoma zelleri, p. 188) 


Fruiting body white and gills usually decurrent or fruiting body developing reddish to vinaceous- 
red stains or streaks and veil fibrillose, evanescent; found with conifers, especially at higher 


CLE V AROS Peek: Wenn Otte eG ake NER A AEs (see Hygrophoraceae, p. 103) 
NOt es AROME Be mee see oye ee aT ante hel nee: cae ee ere eM ee ENA 16 
Stalk with cottony or shaggy scales below the veil; fruiting body grayish or paler; found under 

mountain conifers, especially in Rockies .. A. fusca & others (see A. albolanaripes, p. 194) 
ENOL ASADOVE wort Mes MMonutbecimn. aun EET TT ee eR eer LON Oe 17 


Stalk tough and fibrous, usually with a stringy white pith inside; cap usually with small dark 
hairs or scales, especially toward center; taste usually latently bitter (but not detectable by 
everyone); gills usually decurrent (but sometimes adnate); on wood or ground; common _ 18 


Notas aDOVeZOM SEOUNGs eM... .. . : /nee, . cane t eaten emer ee 20 
Wel veken:” ih. i i. Armillariella tabescens (see A. mellea, p. 196) 
Weillipresent atleast whem younow ay, Veer me eye een tr pian ete. heuer ae Ie 


Stalk usually bulbous or thicker at base; veil cottony, not typically forming a prominent ring; 

often on ground, notin /arge clusters .. Armillariella bulbosa (see A. mellea group, p. 196) 
Notas above; often with a prominent ring, oftenclustered Armillariella mellea group, p. 196 
Stalk viscid; odor alkaline; fruiting body whitish; rare ..................... A. viscidipes 
Not as above; stalk not viscid; fruiting body white or variously colored;common ....... 21 
Cap 2+ (6) cm broad, not white; stalk 3-6 mm thick; odor usually farinaceous; usually found 

with willow; spores not amyloid; notcommon ................. (see Tricholoma, p. 176) 
Not withabove features: common ..............5... =... 2 (see Amanita, p. 263) 


Armillaria ponderosa, showing the veil that sheathes the stalk. Also see the color plate and the photo 
on p. 49. (The latter photo shows a young specimen with an unbroken veil.) 


Armillaria ponderosa (White Matsutake; Matsutake) Color Plate 37 


CAP 5-20 (35) cm broad, convex to plane; surface dry or slightly viscid when moist, at first 
white, but in age developing pale cinnamon to pinkish-brown or yellow-brown stains or 
with fibrils that become these colors; margin at first inrolled and cottony. Flesh thick, very 
firm, white; odor distinctly spicy-aromatic (like cinnamon). GILLS white, discoloring 
or spotted rusty-brownish to cinnamon in age; crowded, adnate to adnexed or notched. 
STALK 4-15 cm long, 1-5 cm thick, solid, tough, hard, equal or with a narrowed base; 
white above the ring, usually scaly or fibrillose below and colored more or less like cap. 
VEIL thick, membranous, sheathing the stalk, at first white; forming a prominent cottony 
ring which flares outward at first, then collapses against the stalk inage. SPORE PRINT 
white; spores 5-7 x 4,5-5.5 microns, broadly elliptical to nearly round, not amyloid. 


HABITAT: Widely scattered to gregarious on ground in forests, thickets, and pine 
barrens; found throughout northern North America, but particularly abundant in the 
Pacific Northwest, where it is harvested commercially. In the mountains of Idaho, 
Washington, and Oregon it is common under mixed conifers and second-growth Douglas- 
fir, while on the coast it favors sandy pine forests. It also likes to lurk in thickets of 
ericaceous shrubs (e.g., rhododendron, huckleberry, manzanita), which makes for very 
difficult collecting. In coastal California, however, it prefers tanoak-madrone stands to 
conifers, though it also fruits in sandy soil under manzanita with a pine canopy. In our 
area “patches” are hard to find but fairly reliable, producing one crop each year, generally 
in November or December. 


EDIBILITY: Edible and highly prized by Asian-Americans. In San Francisco and San 
Jose it sells fresh for as much as $25 a piece! However, its tough, chewy texture does not 
appeal to everyone. Special techniques are required to render it tender while highlighting 
its unique flavor. (If you bring some to me, I will give youa free demonstration!) 


COMMENTS: The unique spicy odor—a provocative compromise between “red hots” 
and dirty socks—is the hallmark of this magnificent mushroom. Its robust stature, whitish 
color (at least when young), and prominent veil are also distinctive. It might be mistaken 
fora “JAR” (Just Another Russula) or an Amanita, but the veil and odor distinguish it. 
Old cinnamon-stained specimens may be rather unattractive, but the young, firm, white, 
cottony buttons are undeniably gorgeous. The only other mushrooms with the same odor 
are the fragrant form of A. caligata, the matsutake of Japan, plus some specimens of 
Lentinus ponderosus (which grows on wood), and Inocybe pyriodora (asmall poisonous 
species with brown spores). Hygrophorus subalpinus and Catathelasma species are 
somewhat similar, but lack the odor. The white matsutake has recently been transferred to 
Tricholoma and given a new name, Tricholoma magnivelare. 


Armillaria caligata, mature specimens. Note the dark fibrils on the cap and stalk, and the prominent 
annulus (veil). 


Armillaria caligata 


CAP 4-12 cm broad, broadly convex becoming plane or with uplifted margin; surface 
dry, covered with flattened cinnamon-brown to chestnut or vinaceous-brown fibrils 
which typically separate and cluster in age to form small scales or patches, revealing the 
whitish to pinkish flesh beneath. Flesh thick, white; odor variable: distinctly spicy-fragrant 
to fruity, mild, or unpleasant; taste mild to nutty, bitter, or disagreeable. GILLS close, 
adnexed to adnate (rarely slightly decurrent); white, the edges developing brownish 
stains. STALK 4-9 cm long, 1-3 cm thick, more or less equal, solid, firm, white or pallid 
above the ring, fibrillose or scaly below and colored like cap. VEIL membranous, sheath- 
ing the stalk, forming a distinct flaring ring which collapses in age; underside colored like 
cap, upper surface white. SPORE PRINT white; spores 5-8 < 4-5.5 microns, broadly 
elliptical, smooth, not amyloid. 


HABITAT: Solitary to scattered or in groups on ground in woods, widely distributed. 
Inthe West, it fruits mainly under mountain conifers in the summer and fall, but isn’t com- 
mon. In eastern North America it occurs under oaks and ericaceous shrubs. The largest 
fruiting I’ve seen was under spruce inthe Rocky Mountains. I haven’t found it in our area. 


EDIBILITY: Edible—the forms which do not have a disagreeable taste and/ or odor are 
said to be as good as A. ponderosa! 


COMMENTS: Also known as Tricholoma caligatum, this species is easily separated from 
its cousin A. ponderosa by the cinnamon-brown to purple-brown fibrils on the cap and 
stalk. It might be confused with Hygrophorus purpurascens, but the latter has a fibrillose, 
evanescent veil and a redder (not as brown) cap, plus slightly waxy gills. The above 
description encompasses several varieties and forms of A. caligata. The western version 
typically has dark fibrils and the spicy-cinnamon odor of A. ponderosa. Eastern material, 
on the other hand, is apt to be more cinnamon-colored with a mild to fruity to pungent 
or downright disgusting odor. Other species: The matsutake of Japan, A. (=Tricholoma) 
matsutake, is very close to the fragrant western variety of A. caligata and may actually 
be the same species. It is edible, of course, and highly prized. 
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Armillaria olida is a prominent “snowbank” mushroom of the Sierra Nevada and Cascades. These 
specimens are fairly typical, except that the cap is sometimes paler. Note slight annulus formed by 
the veil. The odor is also distinctive (see description). 


Armillaria olida (Cucumber Armillaria) 


CAP 6-15 cm broad, convex becoming plane to broadly umbonate, or in age often de- 
pressed or with an uplifted margin; surface dry to somewhat viscid, color variable: whitish 
(when still under the duff) to gray to bluish-gray, purplish-gray, brown, or developing 
olive, buff, or ochre tones; often overlaid with white cottony or fibrillose veil remnants 
(these sometimes scattered but more often merged to form a central patch). Flesh thick, 
firm, white; odor very distinctive: usually like cucumber, watermelon rind, rotting 
potatoes, or freshly mowed grass, but sometimes like old fish. GILLS close, white or 
tinged gray, typically adnexed or notched but sometimes adnate when very young and 
free in old age. STALK 6-14 cm long, 1.84 cm thick, equal or swollen below (or even 
with a bulb), solid, very firm, dry, white or at times pale buff, usually sheathed below the 
ring by veil remnants which are often ochre- or cinnamon-tinged. VEIL cottony or fibril- 
lose, usually forming a slight median to superior ring on the stalk, but sometimes disap- 
pearing. SPORE PRINT white; spores 9-12.5 x 4.5-6.5 microns, elliptical, smooth, not 
amyloid. 


HABITAT: Solitary to gregarious or in small clumps of 2-3 individuals in duff under 
mountain conifers, often partially buried or forming “mushrumps”; known only from the 
West, fruiting during the spring or shortly after the snow melts. It is quite common in 
the Sierra Nevada and is sometimes a good morel-indicator. I have seen large fruitings 
in Yosemite National Park in April. 


EDIBILITY: Unknown—or at least not commonly eaten. The taste is said to resemble 
the odor, which is not particularly pleasing. 


COMMENTS: When the veil remnants are not obvious, this robust springtime Armillaria 
is likely to be mistaken for a Tricholoma. In fact, as the definition of Armillaria is nar- 
rowed and that of Tricholoma is broadened to include more veiled species, it will probably 
be transferred to that genus. Its distinctive cucumber or fishy odor, grayish cap, and 
growth under mountain conifers in the spring plus the frequent presence of veil remnants 
on the cap and/or stalk form a distinctive combination of characteristics. The cap color 
can be reminiscent of 7. portentosum and T. virgatum, but those species lack a veil and 
are not so strongly scented. 
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Armillaria albolanaripes, mature specimens. The golden to yellow-brown color (see color plate) 
and the shaggy stalk are distinctive. A. straminea (not illustrated) is similar, but has a scaly cap. 


Armillaria albolanaripes (Sheathed Armillaria) Color Plate 43 


CAP 5-12 cm broad, convex or slightly umbonate to plane; surface moist or slightly viscid, 
yellow to golden-yellow or more often brown at the center and yellow at the margin; with 
flattened fibrils or scales which darken in age. Flesh white or tinged yellow; odor mild. 
GILLS adnexed or notched, white to pale yellow, close. STALK 2-8 cm long, I-2.5 cm 
thick, equal or thicker below, dry, white above the ring, sheathed with soft cottony scales 
below, the scales white at first, yellow- or brown-tipped in age. VEIL white, cottony, 
fragile, leaving a ragged superior ring on stalk and/ or remnants on cap margin. SPORE 
PRINT white; spores 5-8 x 3-5 microns, elliptical, smooth, weakly amyloid. 


HABITAT: Solitary or in scattered groups in woods and along paths; widely distributed. 
It is commonunderconifers inthe mountains of western North America in spring, summer, 
and early fall, but I find it only rarely in our area, usually under oak. 


EDIBILITY: Edible but insipid—I have fried it. The closely related A. straminea (see 
comments) is said to be a popular edible mushroom in Colorado. 


COMMENTS: This handsome mushroom is easily identified by its yellow-brown cap, 
creamy to pale yellow gills, and soft cottony scales on the stem. The veilcan beseenin young 
specimens but does not always form a distinct ring. The scaly stem might be mistaken for 
a volva, but there are no warts onthecap. Amanita asperaissimilarly colored but has white 
gills and a warted cap. In the montane aspen-conifer forests of the West, A. albolanaripes 
has several close relatives, including: A. pitkinensis, with a grayer cap and stalk and only 
slight yellow tints (but gills yellowish in old age); A. fusca, a grayish version with no yellow 
at all; and A. straminea (=A. luteovirens), more widely distributed and colored like A. 
albolanaripes, but with conspicuous bright yellow scales on the cap (or at least the cap 
margin) as well as on the stalk. Insome regions, whitish or “albino” forms of A. straminea 
and A. albolanaripes can also be found. All of the above species have amyloid spores 
and are given their own genus, Floccularia, by some taxonomists (the same ones who 
retain the honey mushrooms in Armillaria and transfer the matsutakes to the genus 
Tricholoma). 
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Cathathelasma imperialis. Note the decurrent gills, scaly or fibrillose cap, and prominent annulus 
(ring) on stalk. C. ventricosa (not illustrated) is similar but has a paler cap. 


Catathelasma imperialis (Imperial Mushroom) 


CAP 10-40 cm broad, convex to plane; surface slightly viscid when moist but soon dry, 
smooth, fibrillose-scaly, or cracked into scales or plaques(areolate); dark brownto brown, 
dingy yellow-brown, or olive-brown. Flesh very thick (up to 15 cm!) and hard, white; odor 
and taste sharply farinaceous. GILLS decurrent, pallid or buff to yellowish or pale gra yish- 
Olive (in age), close, many forked. STALK 12-18 cm long, 3-8 cm thick, tapered below toa 
bluntly pointed base; dry, dingy brownish to pinkish-buff below the ring; solid, hard. VEIL 
membranous, double-layered, its lower surface often areolate while still covering the gills; 
typically forming a double ring, the upper one thick, striate above, and often flaring; the 
lower one sheathing the stalk as a thin membrane or gelatinous zone, or indistinct. SPORE 
PRINT white; spores 10-15 x 4-5.5 microns, cylindrical, smooth, amyloid. 


HABITAT: Solitary, scattered, or in groups on ground under conifers (mainly spruce 
and fir), late summer and fall, northern North America. It is more common inthe Rocky 
Mountains than on the west coast. It does not occur in our area, but C. ventricosa (see 
comments) is fairly common under Sitka spruce in northern California. 


EDIBILITY: Edible and very tempting because of its size—but tough. Buttons are as 
large as baseballs, and just as hard! 


COMMENTS: This mountain of a mushroom may well qualify as the““M ost Humongus 
Gilled Fungus Among Us.” Its often gargantuan size, hard flesh, dingy brownish cap, 
growth on the ground, double veil, and white spores set it apart. The cap may be 
smooth, areolate, or fibrillose-scaly. The buttons are smaller, of course, but still distinct 
by virtue of their hardness. Lentinus ponderosus is also gigantic, but grows from stumps 
and lacks a veil. A slightly “smaller” sister species, C. ventricosa, also occurs under nor- 
thern conifers. Its stalk may be quite long but its non-viscid cap averages “only” 7-35 cm 
across and is dingy whitish to grayish. It looks something like the white matsutake(A rmil- 
laria ponderosa) but lacks the spicy odor of that species. It is said to be a good edible in 
spite of its hard, unpleasant-tasting raw flesh. Other species: C. singeri of the Rocky 
Mountains looks like a Hygrophorus with its dingy yellowish viscid cap, but has amyloid 
spores; C’. macrospora has broad spores. All of these species grow and decay slowly. 
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Armillariella mellea group (Honey Mushroom) Color Plates 39, 42 


CAP 3-15 cm broad or more, convex becoming plane or sometimes broadly umbonate or 
in age uplifted; surface viscid or dry, usually with scattered minute dark brown to blackish 
fibrillose scales or erect hairs, especially toward the center; color variable: yellow, yellow- 
brown, tawny, tan, pinkish-brown, reddish-brown, etc. Flesh thick and white when young, 
sometimes discolored in age; odor mild, taste usually latently bitter. GILLS adnate to 
slightly decurrent or sometimes notched; white to yellowish or sordid flesh-color, often 
spotted darker in age. STALK 5-20 cm long, 0.5-3 (5) cm thick, tough and fibrous witha 
stringy pith inside; usually tapered below if growing in large clusters, or enlarged below if 
unclustered and on the ground; dry, whitish above the ring, soon yellowish to reddish- 
brown below and often cottony-scaly when very young. VEIL cottony-membranous, 
white to yellowish, forming a superior ring on stalk or occasionally disappearing. SPORE 
PRINT white; spores 6-10 < 5-6 microns, elliptical, smooth, not amyloid. 


HABITAT: In small or massive clusters on stumps, logs, and living trees, or scattered to 
gregarious (occasionally solitary) on ground—but growing from roots or buried wood; 
common ona wide variety of trees and shrubs, and practically worldwide in distribution. 
In our area it occurs year-round, but is most common in the fall and early winter. I have 
seen truly stupendous fruitings on oak as well as walnut (in an orchard) and other trees. 
It is a virulent parasite of timber, fruit, and garden trees, but can also be a harmless 
saprophyte on dead trees or on the dead wood (heartwood) of living trees. Itis called “oak 
root fungus” in California because of its insatiable appetite for oaks, and “shoe string root 
rot” because of the stringy black mycelial strands (rhizomorphs) by which the mycelium 
spreads. These “runners” may extend up the host’s trunk or infect neighboring trees by 
traversing great distances through the soil. On oak trees the mycelium can frequently be 
seen as whitish fanlike growths between the bark and wood. It generally feeds on the roots 
and lower trunk of its host, reducing it to a pathetic white, spongy pulp. The mycelium is 
also thought to be the culprit responsible for the “aborted” fruiting bodies of Entoloma 
abortivum. Actively growing mycelium may phosphoresce at night, giving the wood an 
eerie luminous aura called “foxfire.” Inhabitants of subarcticregions are said to mark their 
trails with bits of glowing wood infected by A. mellea. 


EDIBILITY: Eminently edible. Use only firm caps and discard the tough stalks. It is an 
abundant food source, crunchy in texture, and a very passable substitute for the shiitake 
(Lentinus edodes) in stir-fried dishes. The bitter taste cooks out, but some forms are better 
than others, and some (e.g., those that grow on buckeye or hemlock) can cause digestive 
upsets. The common name, incidentally, is a reference to its color (which, like honey, is 
extremely variable), not its taste (which isn’t the least bit sweet). 


COMMENTS: There is very little that can or cannot be said about the honey mushroom. 
Also known as Armillaria mellea, it is among the most variable and cosmopolitan of the 
fleshy fungi, and in its innumerable guises will confound you time and time again. Espe- 
cially variable are its color, shape, viscidity, and manner of growth, but there are several 
key, relatively constant features that distinguish it: (1) the presence of a veil (2) the 
tough, fibrous stalk (3) frequent presence of small dark hairs oncap(4) the bitter taste when 
raw (some people, however, are unable to detect it) (5) the growth on wood (though 
it may be buried) (6) the white or faintly yellowish spores (in any mature cluster the lower 
caps will be covered with white spore dust). 

There are at least two distinct, widespread variants (one study recognized 14 different 
“species” inthe A. mellea complex). One has a yellow to yellow-brown cap that is viscid or 
dry but becomes slimy in wet weather. It also has a yellow-tinged veil and tapered 
stalk, and usually grows in clusters. The second variety, on the other hand, has a hairier 


This form of the honey mushroom (Armillariella mellea) usually grows in small tufts on the ground 
rather than in large clusters on wood (as shown in color plates). Also, the stalk is usually swollen at 
the base and the veil is fragile and cottony. It approaches the European form now called A. bulbosa. 


pinkish-brown to reddish-brown or dingy brown cap with a white cottony veil and 
frequently enlarged stem base. It grows scattered or in small tufts, often on the ground. 
This form, which is close to A. bulbosa (a European species), is especially confounding 
to beginners. Intermediate forms abound also. In view of the extreme variability, be- 
ginners should eat only those clearly growing in clusters on wood, and be certain that the 
spores are whitish. The poisonous Galerina autumnalis grows on wood and hasa ring on 
the stalk, but is smaller and more fragile, witha smoother cap and brown spores. Pholiota 
species also have brown spores, while Gymnopilus has rusty-orange spores. In the eastern 
and southern United States you may encounter A. tabescens, a very similar, clustered, 
wood-inhabiting, white-spored mushroom that /acks a veil (and annulus) and has a dry 
cap. It is also edible. 


SQUAMANITA 


Fairly small to medium-sized terrestrial, mainly woodland mushrooms. CAP usually scaly, 
fibrillose-scaly, or granulose. GILLS usually attached. STALK typically central, arising from a 
conspicuous, cylindrical to bulbous, often hollow, underground “tuber.” VEIL typically present, 
sometimes forming a slight annulus (ring) on stalk. VOLVA absent or present as a collar or scaly 
rings above the “tuber.” SPORE PRINT white or pink. Spores smooth, thin- or thick-walled; 
amyloid, dextrinoid, or neither. Hyphae in gill tissue typically parallel or nearly so. 


THIS small, rare, oddball genus is distinct by virtue of the underground bulb or “tuber” 
from which the stem arises. Many mycologists place it in the Agaricaceae (along with 
Lepiota, Agaricus, and Cystoderma) rather than in the Tricholomataceae, butitsaffinities 
are unclear. Since some Amanita species have a swollen, rooting stem base that could be 
mistaken for a “tuber,” Squamanita has been keyed out under that genus. Amanitas, 
however, differ fundamentally in their divergent rather than parallel gill tissue (a micro- 
scopic feature, see p. 19). 

Squamanita is unlikely to be encountered by the average mushroom hunter. One 
odoriferous species is described here and two others are keyed out. 
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Key to Squamanita 


1. Cap and stalk grayish to purple-gray, lilac-gray, or darker, but covered with an ochre-brown 


granulose coating, at least when fresh ............. S. paradoxum (see S. odorata, below) 
1. Notas above; cap and stalk often scaly, but granulose layer absent ...............-..-. 2 
2. Fruiting body purple-gray to purple-brown except for the yellowish to buff tuber; odor dis- 
tinctly iruity (somewhat like grape soda) —.....-........... &.. =e S'. odorata, below 
2. Purplish tones absent; cap ochre to ochre-brown to buff, with a whitish or grayish tuber (or 
clusters of tubers); found in eastern North America ..................00.. S'. umbonata 


S'quamanita odorata 


CAP 1-4.5 cm broad, obtusely bell-shaped or convex, expanding somewhat in age but 
usually retaining a broad umbo; surface dry, densely and coarsely scaly or fibrillose-scaly, 
the scales often erect; usually more fibrillose toward margin; brownish-purple to purplish- 
gray or lilac-gray, oftendarkerinage. Fleshcolored likecap; odor strongly and persistently 
fruity-fragrant (like grape soda or grape juice). GILLS adnate or notched, fairly well- 
spaced, colored more or less like cap. STALK 1-3.5 cmlong,(2)3-10(15) mm thick, arising 
from a swollen, sometimes hollow, juglike underground “tuber” |-2.5 cm high and up to 
2 cm thick; colored more or less like cap and covered with conspicuous scales like those on 
the cap, except for the smooth, sometimes silky apex and yellowish to buff-colored 
“tuber”; hollow or partially hollow in age. VEIL not forming a distinct ring on stalk. 
SPORE PRINT pinkish; spores 6.5-9 x 4- microns, elliptical, smooth, not amyloid. 


HABITAT: Usually in groups or clumps on ground in woods; widely distributed but 
apparently very rare. I have examined specimens collected under conifers in Washington. 


EDIBILITY: Unknown. Although too rare to be of value, the odor is certainly intriguing. 


COMMENTS: Formerly known as Coolia odorata, this little mushroom is as bizarre as 
it is rare. The coarsely scaly purplish cap and stalk, similarly colored gills, yellowish-buff 
“tuber,” and strong grapelike odor make a most distinctive set of features. Other species: 
S'.. paradoxum (= Dissoderma paradoxum) is gray to lilac- or purplish-tinted inage beneath 
an ochre-brown granulose coating. It also occurs in the Pacific Northwest, but is rare. 


CYSTODERMA 


Small to medium-sized, terrestrial or wood-inhabiting mushrooms. CAP dry, with a coating of 
mealy or powdery granules, at least when fresh. GILLS typically whitish or pallid, usually attached. 
STALK central, lower portion sheathed with mealy granules or scales. VEIL present, often forming 
an annulus (ring) on stalk. VOLVA absent. SPORE PRINT white. Spores smooth, sometimes 
amyloid but not dextrinoid. 


THE outstanding feature of this small genus is the layer of mealy granules that coats the 
cap and lower stem. Rain may wash the granules off the cap, but the stem normally retains 
them. A veil is always present and in several species it forms a prominent ring. Armillaria, 
Armillariella, and Catathelasma have a veil and attached gills, but are larger and lack the 
granulose coating. Most Cystodermas were originally placed in Lepiota and some myco- 
logists retain them in the same family. Lepiotas, however, typically have free gills, while 
in Cystoderma the gills are usually attached to the stalk. 

Cystodermas are common in northern coniferous forests, especially in beds of moss. 
About 20 species occur in North America. Several are very attractive but little is known of 
their edibility. Two species are described here; both are rare in our area. 


Key to Cystoderma 


1. Stalk generally 8 mm thick or more; fruiting body medium-sized ..................000. 2 
1. Stalk generally less than 8 mm thick; fruiting body rather small or sometimes medium-sized 5 


Cystoderma fallax, mature specimen. Note the umbonate cap, prominent annulus (ring), and coating 
of granules on the stalk and cap. It grows singly as well as in small groups or clusters. 
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Spore print pale yellow-brown to orange-buff; large ...(see Rozites & Phaeolepiota, p. 411) 
Speke Pia wWhitsan wWiitishmnedimmMesiZe dao. .0. se) es ee ee §) 


Cap white when young (but often pale cinnamon or buff inage); rare ......... C. ambrosii 
NOLS C2) Ol | i ee Termeni ST a. a 4 


Cap more or less orange; veil forming a persistent, well-developed annulus (ring) on stalk; 
found on rotting hardwoods, mainly ineastern North America ............ C. granosum 
Cap cinnabar-red to rusty-orange, etc.; veil evanescent, not usually forming a well-developed 
annulus; widely distributed .............. C. cinnabarinum (see C. amianthinum, p. 200) 


oa 


Veil typically forming a distinct, well-developed annulus (ring) onstalk ................ 6 
Veil evanescent or merely forming a ragged zone at top of granular sheath on stalk ....... i, 


Cap white or timed pinlishiorlilaewrare ==. 2, 2. Seen, SS i ee © C. carcharias 
Cap rusty-brown to tawny-brown; widely distributed andcommon ........ C. fallax, below 


Growing on wood; sporesamyloid .......... C. gruberianum (see C. amianthinum, p. 200) 
Growing on ground or in moss; spores amyloid or notamyloid ....................05- 8 


COO SI DD AN 


Cap often (but not always) radially wrinkled, tawny to ochraceous to brown or rarely white; 

SPOreere Old eece ay. ta Bees Scenes tes yee eee mets Bei entree ceed C. amianthinum, p. 200 
8. Cap dark reddish-brown to brick-colored to tawny or paler (rarely white), but not wrinkled; 
SCE UO SoG See MS I ee ME IA C. granulosum (see C. amianthinum, p. 200) 


Cystoderma fallax 


CAP 2-5 cm broad, convex to plane or frequently with an umbo; surface dry, with con- 
spicuous mealy granules whichare erect at first but flattened and more powdery in age (or 
often wear away completely); cinnamon-brown to rusty-orange to tawny-ochre; margin 
often hung with remnants from the veil. Flesh thin, whitish or tinged cap color. GILLS 
adnexed to adnate, close, white to pale pinkish-buff or tinged yellow. STALK3-7 cm long, 
3-5 (7) mm thick, equal or enlarged below, smooth and pallid above the ring, sheathed with 
cinnamon-brown to rusty-ochre granules or flaky scales below. VEIL forming a large, 
delicate but persistent, often flaring ring on the stalk; ring median to superior, smoothand 
pallid on upper side, colored like the cap underneath. SPORE PRINT white; spores 
3.5-5.5 x 344 microns, broadly elliptical to nearly round, smooth, amyloid. 


HABITAT: Solitary, scattered, or in small groups or tufts on ground under conifers orin 
mixed woods, sometimes also on rotting wood; widely distributed and common in the 
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summer and fall in the Pacific Northwest and Rocky Mountains. Fruiting in the fall and 
early winter in our area, but rather rare. 


EDIBILITY: Unknown. 


COMMENTS: One of the most attractive and delicately adorned of our woodland fungi, 
this Cystoderma is easily identified by its rusty-orange to cinnamon color, prominent ring 
on the stalk, whitish gills which are attached to the stem, and granulose coating on the cap 
and stem (rain may wash the granules off the cap, but not the stem). The illustration does 
not do it justice, but since when is justice usually done? 


Cystoderma amianthinum 


CAP 2-5 cm broad, bell-shaped or somewhat conical becoming convex or umbonate to 
nearly plane; surface dry, prominently wrinkled (radially) in one form; covered with mealy 
or powdery granules which may wear off in age, tawny-ochre to ochre-brown, ochre-buff, 
or yellowish; margin often hung with veil remnants. Flesh thin, odor mild or strongly 
pungent. GILLS adnexed to adnate, crowded, white or creamy or tinged yellow-orange. 
STALK 2.5-7 cm long, 3-8 mm thick, equal or slightly enlarged below, smoothand whitish 
above the veil, sheathed with granules or granulose scales below and colored like the cap. 
VEIL fragile, forming a slight ring on stalk or often disappearing. SPORE PRINT white; 
spores 4-7 x 34 microns, elliptical, smooth, amyloid. Cap cuticle staining rusty-brown 
to reddish-brown in KOH (potassium hydroxide). 


HABITAT: Solitary, scattered, or in groups under or near conifers, especially in moss; 
widely distributed in northern regions and probably the most common member of the 
genus. I have seen it in late summer, fall, and early winter in northern California and the 
Pacific Northwest, but it does not seem to occur south of San Francisco. 


EDIBILITY: Not recommended. Some sources list it as edible, but it doesn’t have much 
substance and can be confused with poisonous species (e.g., Lepiota castanea). 


COMMENTS: This petite mushroom is quite attractive when growing amongst colorful 
lichens or in beds of bright green moss. It is best recognized by its granulose cap and stalk, 
ochre color, and fragile veil which disappears or forms onlya slight ring on the stalk (rather 
than a prominent one, asin C. fallax). It is easily mistaken fora small Lepiota, but the gills 
are usually attached to the stem rather than free. In one variety the cap is conspicuously 
wrinkled, in another it is not. Other species: C. granulosum is similar, but has a reddish- 
brown to tawny, non-wrinkled cap and non-amyloid spores; C. gruberianum is a small 
species that grows on rotten wood; C. cinnabarinum is a larger, farflung species with a 
rusty-orange to beautiful cinnabar-red or vermillion cap and stalk. Whitish-capped 
forms of C. amianthinum and C. granulosum also occur, but are rare. 


ASTEROPHORA 


Small mushrooms parasitic on other mushrooms. CAP often powdery. GILLS thick and well- 
spaced or poorly formed to practically absent. SY ALK present. VEILand VOLVA absent. SPORE 
PRINT white to brownish when obtainable. Spores mostly produced asexually, smooth or spiny. 


THIS small genus contains a staggering total of two species. Both are outlandish oddballs 
that grow exclusively on other agarics, particularly Russula and Lactarius species. They 
differ from Collybia tuberosa and other mushroom-inhabiting mushrooms in having 
thick and well-spaced or poorly formed gills. They are also unique in that they produce 
very few spores on basidia. Instead the hyphae block off to form asexual spores called 
chlamydospores. Asterophora is listed in some books as Nyctalis. 


ASTEROPHORA 201 


Key to Asterophora 
1. Cap more or less round and puffball-like, white becoming brownish and powdery as spores 
mature; gills often malformed or practically absent ........... -, A. lycoperdoides, below 
1. Notas above; cap not powdery; gills thick, well-spaced, usually decurrent, eventually disinte- 
pratmpinto pOwderyispores .............. me A. parasitica (see A. lycoperdoides, below) 


A sterophora lycoperdoides 


CAP 0.5-2 cm broad, nearly round; surface dry, whitish becoming brown and powdery 
from spores. Flesh thin, odor farinaceous. GILLS often malformed or barely present; 
well-spaced, thick, whitish. STALK 1-3 cm long, 3-8 mm thick, more or less equal, white 
becoming brownish. SPORE PRINT white when obtainable; spores 5-6 x 3.54 microns, 
elliptical, smooth. Chlamydospores 12-18 microns, round, bumpy or spiny, thick-walled, 
brownish. 


HABITAT: In colonies on old mushrooms, particularly species in the Russula densifolia 
group. Widely distributed but not common; very rare in our area. 


EDIBILTY: Unknown. 


COMMENTS: This oddball might be mistaken for a puffball because of its poorly formed 
gills and powdered round cap. However, no puffballs are known to be parasitic on gilled 
mushrooms! A. parasitica is also widely distributed, but even rarer than A. lycoperdoides. 
It has thick, well-spaced, decurrent gills and a white to grayish, brownish, or lilac-tinged 
cap, plus smooth and elliptical chlamydospores. 


MARASMIUS, COLLYBIA, & Allies 


Minute to medium-sized mushrooms, some of which shrivel up in dry weather and then revive when 
moistened, others of which do not. CAP usually convex to plane, but sometimes bell-shaped; 
not viscid in most cases; margin usually incurved when young. GILLS usually free, adnexed, or 
notched, but sometimes adnate(or in Marasmius, even decurrent). ST ALK usually thin and pliant, 
tough, cartilaginous, or wiry; usually central. VEIL and VOLVA absent.SPORE PRINT white to 
buff or rarely tinged pinkish. Spores smooth, usually not amyloid. Cells in the upper layer of the 
cap cuticle usually forming a palisade (Marasmius), or not forming a palisade (Colly bia). 


THESE minute to medium-sized mushrooms typically have adnexed to free gills and a 
cartilaginous or wiry stem. The cap is typically convex to plane or if conical then with an 
incurved margin when young (rather than straight as in Mycena). Two large genera 
(Marasmius and Collybia) plus several smaller ones are treated together here because 
they are difficult to separate in the field. The traditional trademark of Marasmius 1s its 
astonishing reviving ability. If dried-up specimens are placed in a bowl of water they will 
quickly swell up, magically reassuming their original shape and dimensions. In the wild, 
species of Marasmius often seem to spring up in droves right after or during a rain, when 
in fact they were already there, shrivelled up and inconspicuous. Inaddition, they can often 
be told by their tough texture and wiry or hairlike stem. (Xeromphalina is somewhat 
similar, but usually has decurrent and/ or more brightly colored gills.) 

Collybia has traditionally been separated from Marasmius on the basis of its slightly 
fleshier, non-reviving fruiting body. However, some species have been shuttled back and 
forth between Marasmius and Collybia because they revive somewhat when moistened. 
Recognizing the arbitrary nature of this character, taxonomists now differentiate 
Collybia from Marasmius primarily on microscopic features such as the structure of the 
cap cuticle. As a result, Collybia, as currently defined, includes a few species which do 
revive, While Marasmius includes some that do not. The gills in Collybia are usually ad- 
nexed or even free; in some cases they are more broadly attached, leading to confusion 
with Clitocybe. The stalk is usually thin and pliant; if thick, it has a cartilaginous outer 
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rind that helps distinguish it from Tricholoma. 

Both Collybia and Marasmius are “troubled” taxonomically. They have been fertile 
fodder for the “splitters” (see p. 10), who have recently erected a number of “satellite” 
genera. Some of these are easily distinguished in the field (e.g., Caulorhiza and Oudeman- 
siella usually have a “tap root”; Flammulina has a viscid cap and velvety stem; Crinipellis 
has dextrinoid hairs on the cap; Strobilurus usually grows on cones; Callistosporium is 
olive-brown and yellow); others differ microscopically (e.g., Micromphale and Maras- 
miellus); still others are not recognized here (e.g., Rhodocollybia and Microcollybia). 

Marasmius is a very large genus centered in the tropics. As might be expected, it is more 
diverse in the humid deciduous forests of eastern North America than in the West. Most 
species are saprophytic on sticks and leaves and many are exquisitely constructed. Colly- 
bias, on the other hand, are by and large a listless lot. They are also saprophytic on humus 
and wood and are among our most common woodland agarics; a few may be mycorrhizal. 

Most of the genera treated here are difficult from a taxonomic standpoint and have 
little to offer the mushroom-eater. Two exceptional exceptions are the fairy ring mush- 
room or “Scotch Bonnet,” Marasmius oreades (forgive my promiscuous use of super- 
latives, but it is an exceptionally flavorful fungus! ), and the garlic mushrooms (M. cope- 
landi and allies). A representative sampling of “marasmioid” and “collybioid” fungi 
is presented here and several additional species are keyed out but not described. 


Key to Marasmius, Collybia, & Allies 


1. Typically growing on fallen cones (sometimes buried!) or magnolia pods; rarely found onrotten 
wood, and if so then stalk thin, more or less rooting, and hairy over lower portion ...... 2 
Typically growing on ground, wood, or other mushrooms ........... 0.000 e eee ueeeeee S 


NO —_— 


Cap conical or bell-shaped when young, often reddish- or vinaceous-tinged; gills frequently 
Wwithaeddish todark purpl@edacs~ .. 7.7". a Pe ee eee (see Mycena, p. 224) 
Pio) EU S2 foe nea ga cera are Pa a ge NL pO eA ee edo ae alg A erg 3 


Found on fallen magnolia “cones” ..... Strobilurus conigenoides (see S. trullisatus, p. 211) 
POtmaameenesrOlreOnmers .. so. ce. ak a es ge es ds ee cs 4 


Gills very crowded; spores amyloid .. Baeospora myosura (see Strobilurus trullisatus, p. 211) 
Nokacabeye a, ere. .... Fo Fee Strobilurus trullisatus & others, p. 211 


Stalk with numerous side-branches, at least on lower portion .......... C. racemosa, p. 213 
mLaeleehsmestde-BTANOHES. jcc ce ok eh Me oe ese ee 6 


See SS ep 


Cap minute (typically 1 cm broad or less) and pale; stalk whitish, very thin; usually (but not 
always) colonizing the blackened remains of other mushrooms C. tuberosa & others, p. 212 
Not growing on other mushrooms; if small, thennot asabove ................0000008. i 


4 o 


Fruiting body minute (cap less than | cm broad), stalk short, gills adnate to decurrent; growing 
on bases of madrones Micromphale arbuticola (see Marasmius androsaceus group, p. 208) 
i ihe 2S A ee RE il te iste tee cles, oN Mararary arctica Bema 8 


Gills violet or flac when fresh (but they may fade!) ...............0:8 ++: ug 9 
Gils HOt Wolemormlac i-.....™..,.%,.| RM. 8.-...%..3.7° So == 10 


Oo o0cO ™ 


Gills crowded; stalk not white; odor mild; spores amyloid; usually found on rotten wood; 

widely distributed in northern latitudes ..................04. Baeospora myriadophylla 
9. Gills well-spaced; stalk whitish to pale gray; odor usually unpleasant; spores not amyloid; 
usually terrestrial; restricted to eastern North America (?) ...C. iocephala (=M. iocephalus) 


10. Odor distinctly garlic- or onionlike, at least when flesh is crushed; cap small or minute (usually 
less than 2.5 cm broad); often gregarious but not normally clustered ................. 1] 
10. Not as above; odor may be fetid or otherwise distinctive, but if garliclike then cap typically 2cm 
broad or more or fruiting bodies oftenclustered ......... 0.00... c cece eee eee eees 2 


11. Stalk smooth (hairless); habitat variable ........ M. scorodonius (see M. copelandi, p. 207) 
11. Stalk minutely hairy (use hand lens); found on leaves ........ M. copelandi & others, p. 207 


12. Cap small or minute, with coarse tawny to brown hairs; stalk thin (less than 2 mm thick), also 
hairy (minutely so), wiry-tough; hairs oncap dextrinoid . Crinipellis piceae & others, p. 210 
12. Notasiabove, cap usually without neice... a an. ee. ee ene, enn eens 13 
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Odor fetid; stalk velvety; gills yellowish to brown or tinged reddish; cap and stalk brown to red- 
brown; found on sticks or bark ineastern U.S. Micromphale foetidum (=Marasmius foetidus) 
UNM eM ONG eh eee ees ect ee ee cS Ge ee eee. 14 


Odor sweet and heavy (like benzaldehyde); cap brown to reddish-brown, vinaceous-brown, or 
dark brown, at least toward the center; stalk usually at least5 mm thick .............. 15 
IS Oats DOVE Rare rene ene ge grr Oe rae emt a arn Sao ETE ee ge EEO NIA, 16 


Stalk white (but may develop vinaceous or brownish stains below) ...C. oregonensis, p. 218 
Stalk brown to dark brown or vinaceous-brown C. subsulcatipes (see C. oregonensis, p. 218) 


Growing in grass, often in arcs or rings; stalk tough; gills fairly well-spaced (not crowded or 
close); cap white to tan, buff, or brownish but not gray or vinaceous, usually less than 6 cm 
broad; spore print white; very common and widespread .............. M. oreades, p. 208 

Notdsalbove aan. 2, ee ee ee ee 17 


Stalk witha tapered underground “tap root” (dig up carefully! ); spore print white; fruiting body 
without reddish or rusty stains; cap opaque (not normally translucent-striate when moist) 18 
“Tap root” lacking or not well-developed, orif present thencap translucent-striate when moist or 
fruiting body often reddish-stained and spore print pinkish-buff .................... he 


Cap blackish, dark brown, grayish, whitish, or yellowish-brown (but if the latter then usually 
viscid when moist); found from the Rockies eastward Oudemansiella radicata & others, p.219 
Not as above; cap chestnut-brown to warm tan or yellow-brown, not viscid ............... 
Lo. ee wee een, . 2 ee, Caulorhiza umbonata & others, p. 218 


Spore print pinkish; growing in grass, straw, or manure ....... (see Clitocybe tarda, p. 152) 
NGC With ADGVvecOmbimdUOtnGrtealItCim: aw. . ges. a seat. eee... ve. eee eee ee 20 


Gills yellow; cap and stalk olive to olive-brown or yellowish (but may develop dark reddish- 
brown tones as it dries); usually on rotten wood .. Callistosporium luteo-olivaceum, p. 211 
ORS ONC I a. a ne ee ek eS 21 


Stalk dark, stiff, bristle-like, less than | mmthick;cap typically less than | cm broad (rarely2cm); 
cap not whitish when fresh (but may fade!); substrate (twigs, needles, leaves) usually with black 
horsehair-like rhizomorphs (mycelial threads) .... M. androsaceus group & others, p. 208 

Not with above teatures (bul miay Wave SOme Of THEM) secgseecnes ou imme. . ewes oe. bees 22 


Gills adnate to decurrent and fairly well-spaced; cap 2-4 cm broad and predominantly whitish 
(may be slightly darker at center), usually wrinkled; stalk becoming brownish from the base 
upward; terrestrial in the forests of the Pacific Northwest ............... M. umbilicatus 

Raa ONC nn ee ee ee ee 23 


Gills adnate to decurrent, white, very widely spaced; cap white or tinged gray to olive-gray or 
even slightly yellowish, translucent-striate when moist; stalk whitish; found under pine in 
coastal California, often inlarge nUMIbErs —. 2... ce se + serene M. sp. (unidentified), p. 206 

(NGA IO Ve TE). ono mere... es eee, . Rea, . om. Bees, Cee eee. Peer 24 


Fruiting body small or minute(cap usually2 cm broad or less); cap white or whitish or tinged pale 
yellowish (the center may be tinged brown), but may develop reddish or pinkish stains in age; 


SA OEE eee Dnt gC a ee) eee ae 25 
Notas above..ecither differemtly colored ar Vamoeny goo ones tek ainspeonne Sone 29 
Gills free or nearly free; margin of cap usually with veil remnants and/or the cap and stalk 

minutely powdered; stalk whitish; growing on ground ..... (see Lepiota seminuda, p. 307) 
INF 21S 0. arene es ries mmo eer ese ham a env EM, , G1 2 26 
Stalk black beneath a coating of minute white hairs; cap | -2 cm broad; found on leaves or twigs 

imeasternm North America .. . ences om. Marasmiellus nigripes (see M. candidus, p. 206) 
UCTS 2 OWES gee oe OB Sa el ee 2] 
Growing on fallenleaves ....... M. delectans & others (see Marasmiellus candidus, p. 206) 
Cie yan oN SK Oe Trip eM Spe OC tI cc oy - ccececprencimncpcienceanceieamoes « Kuen peaeehvine «= 28 


Gills very widely spaced; stalk relatively short (less than 3 cm long); abundant on the west coast, 
Infrequent clsew Mere sage ee se oa eee ne. weed las Marasmiellus candidus, p. 206 
Not as above; abundant in eastern North America, rare or absent elsewhere on continent ; 
eee eer ee ee eee ee eee M. rotula(see Marasmiellus candidus, p. 206) 


Growing in compact bundles on rotting conifers (the wood sometimes buried or very decom- 
posed—see Color Plate 49); margin of cap incurved when young .................... 30 
Not as above (but may grow tufted on rotting conifers or in dense clusters on ground) ... 31 
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30. Stalk white to grayish ....Clitocybula familia & C. abundans (see Collybia acervata, p. 215) 
30. Stalk vinaceous-brown to reddish-brown (or somewhat paler when dry), at least atapex . 55 


31. Stalk solid or firmly stuffed (not hollow), straight and equal except for very base (which may be 
slightly swollen), sometimes scurfy or dandruffy at apex or throughout, or longitudinally lined 
(but without hairs); gills crowded, white (except for one large species with tan to pinkish- 
cinnamon gills); cap typically rather flat (broadly convex to plane, sometimes with a blunt 
umbo); surface of cap usually smooth and dark brown to grayish, sometimes ochre-brown, 
yellowish, or whitish (but not reddish-brown or vinaceous-brown); spores amyloid, usually 
roughened; found in many habitats, but especially in grass or landscaped ground or under 
mountain conifers soon after the snow melts .................. (see Melanoleuca, p. 169) 
31. Notas above; spores typically neither amyloid nor roughened; stalk sometimes hollow, some- 
times clothed with minute hairs but not often scurfy; gills crowded to widely spaced; usually 


found imswoods or tiéar trées (DUL Ot AalWAYS) an. pect. muses s qe sss ss ss ie: 32 
32. Cap with gray to black hairs or fibrillose scales ..... (see Tricholoma terreum group, p. 182) 
eA i ee en ie a. ee 2 2 33 


33. Stalk very thin (less than 1.5 mm); cap flesh-colored to light brown, often wrinkled, up to 12 
mm broad; stalk very minutely hairy (pubescent), not shiny; found on needles and twigs of red- 
wood, spruce, fir Micromphale sequoiae & others (see Marasmius androsaceus group, p. 208) 


oo) “NGRaRabOue-e . Sewers ne ee eee eee. Ah Pe. 34 
34. Cap grayish to dark brown, olive-brown, or black; growing in moss, Sphagnum bogs, or on 

burnt ground, or sometimes simply associated with conifers ...............-0.-200 ee 59 
34. Wobasabovercapdmferentlycoloredronmhabitandiiiercnt™.......0. “222. . 22g. gaye. . 35 
35. Stalk smooth (hairless) or finely powdered, or with hairs only at the base .............. 36 
35. Stalk pubescent or velvety (covered with minute hairs) over at least the lower half by maturity 

(Geclndlens di maisiite) eer. @. ee canes. gag: ~ ge tg Me eocemes s 51 


36. Gills reddish-brown to dark brown or blackish-brown; cap and stalk similarly colored (but cap 
may fade); flesh staining green in KOH; fairly common in eastern North America and the 
Paci mmomiwest tear. ty Seg... Ae Pn. SE C. alkalivirens 

So: INotasalovesciltatypicallyspalet ..... .. 22 Se ees... ee Se. . af 


37. Base of stalk with a litter-binding mycelial pad; cap yellowish-brown to reddish-brown; stalk 
1-3 mm thick, shining; growing in groups or dense clusters on hardwoods leaves and debris 
Mr caster me VarthAmeneas. 9... Stn... el... ee ie Dn. M. cohaerens & others 
Cima NOS aROVE 6.64.25. iss. OR. oR eee. eee - 38 


38. Growing in grass; fruiting body small (cap usually less than 2.5 cm broad) and vinaceous- or 


reddish-tinged; stalk not tough and polished; cap not pleated ........... 0... cee eee 
ee eee ss ss ee es Mycena sp. (unidentified) (see Marasmius oreades, p. 208) 


SOLS OC: i. Me AE 39 
39. Cap and stalk pale or whitish (cap may have grayish-brown center); gills fairly well-spaced; 

known from California and South America ....... M. albogriseus (see M. oreades, p. 208) 
39. Gills close or crowded, or if well-spaced then cap and stalk differently colored .......... 40 
40. Gills widely spaced; stalk usually polished; cap often(but not always) pleated .......... 4] 
40. Wot as ‘above: pills typically fairly close opcrowded ":.....7°2.. Gee # s peer ee | 42 


41. Cap bay-brown to reddish-brown, brown, or wine-red; stalk 5-13 cm long; common on west 
"2 U1 marae cat a a eae ees et See. 3 eee M. plicatulus, p. 209 
41. Notas above; either cap differently colored or stalk shorter or found elsewhere ............ 
1 ees 6. See. See Oe M. siccus & others (see M. plicatulus, p. 209) 


42. Cap striate when moist and often translucent; cap typically conical or bell-shaped when young 
fe ese eee ee aa aes eae se as a ge (see Mycena, p. 224) 


423 iING@kdsi@bOve me ee emer. ieee St... ss. ee Be re. 43 
43. Stalk tough, grooved or twisted, often with a rooting base, tan to brown (not white! ); growing 

on hardwoods; rare (not positively known from North America) .............. C. fusipes 
MOU eileen. 00.) (| a nn 44 


44. Stalk 0.5-2.5 cm thick, often with a rooting base, white or yellowish (but may develop reddish 
stains below); cap usually over 4cm broad and whitish, but often becoming reddish, pinkish, or 
vinaceous-brown at the center and sometimes entirely those colors from the beginning; found 
under conifers, usually on decayed wood or lignin-rich humus ........ C. maculata, p. 217 

44. Notas above; either differently colored, smaller, or witha different habitat ............ 45 
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Stalk dark red except at apex; cap tan to buff, often plane at maturity; growingin tufts or clusters 
in humus and under trees; notcommon ........ C. marasmioides (see C. acervata, p. 215) 
Not as above (if tufted or clustered then stalk differently colored, including reddish-brown) 46 


Gill edges coarsely ragged or toothed, even when young; spore print white; spores amyloid; 
widespread (but not reported from California) ....... (see Lentinus & Lentinellus, p. 141) 
Gill edges entire or finely serrated (or in age sometimes coarsely serrated); spore print white or 
slightly colored; spores rarely amyloid; very common in California and elsewhere ...... 47 


Cap yellowish to light brown, often fading to whitish; stalk whitish or tinged yellow; found under 
eastern hardwoods (or mixed woods) M. strictipes & M. nigrodiscus (see M. oreades, p. 208) 


TOUS AEST Cc, MA amet oe ee oe Re rt ee Ce eee ee a eee pate eer ne Pee reer ee are 48 
Usually growing in grass and cap typically pinkish or growing under mountain conifers and cap 

vinaceous-red to purplish-red with ochre-yellow gills .... (see Lyophyllum & Allies, p. 173) 
Piel ee deeV Cem mumrier. ue core, ee ee ee 7 eer, eee Heme 49 


Spore print white to pale cream; cap averaging !-5 cm broad (occasionally larger); cap color 
variable but often tawny; gills white or pale yellow, their edges often entire; spores not 
dextrinoid; common under hardwoods and conifers ......... C. dryophila & others, p. 215 

Spore print cream to buff or pinkish-buff; cap averaging 3-8 cm broad (sometimes larger), 
various shades of brown but not tawny; gills white or with reddish stains, the edges often finely 
scalloped at maturity; at least some of the spores dextrinoid; found mainly(but notexclusively) 
NIPNPOUE TM CC OID 21: ieee ae te ORM a cere SORE ere ones er ater eas omy et eee ev ee 50 


Cap vinaceous- to reddish-brown, not fading appreciably; gills sometimes reddish-stained 
TUL Veer cr Oe eee Bate ere eer C. extuberans & others (see C. butyracea, p. 216) 
Cap reddish-brown, brown, tan, or even grayish; gills not reddish-stained C. butyracea, p.216 


Cap velvety, more or less orange-brown; gills adnate to decurrent; growing on hardwoods in 
Bhan ai wii. — — — a) eae (see Omphalina & X eromphalina, p. 221) 
Not as above; stalk may be velvety but cap not velvety and gills not decurrent .......... a2 


Cap usually viscid when moist (but may dry out!); lower portion of stalk rusty-brown to 
blackish-brown and velvety when mature (usually smooth and pallid when young); found on 
wood (sometimes Durled!) <x. oo se 5 oss ws. oe ess ne Flammulina velutipes, p. 220 

iGias AOC cool MOMlely viSclde esr. See , i. Meer... eaeme eee. ae eee eee 53 


Odor garlicky or taste distinctly acral (burming). ....) weve vee. a os ee ee ee 
eed eke Mee ONE eee , CPs C. polyphylla & C. peronata(see C. confluens, p. 213) 
Not is above (bit taste may be’somewhat bitter) ........ cc0 2 oe eee cee ees 54 


Gills usually crowded (sometimes merely close), white ortinged flesh-color; cap not prominently 
wrinkled; stalk pubescent (covered with minute white hairs) at least over the lower half; usually 
PLOWING IMtCIL ER OT CUUSES HRT Er, PUGET I area. ema Oe a Spor rE ein ite ene 55 

Not as above; gills darker or more widely spaced or hairs on stalk brown to gray or tawny or 
eno clinch? Vidiniko e——— oT A ee Fe 57 


Stalk reddish to reddish-brown or vinaceous-brown beneath the pubescence(may fade slightly 
in age), 2-6 mm thick; found on ground or wood but not normally on lawns ........... 56 
Stalk buff or whitish (or pale brown toward base), (2) 5-10 mm thick; growing on rotten wood, 
wood chips, or lawns; notcommon ................ C. luxurians (see M. oreades, p. 208) 


Growing in compact bundles on rotting conifers, the wood often buried or decomposed (see 
be oleh eae 4) ess cca sleds geen we Gt, Mtr te Oe ee Rt teen kee, C. acervata, p. 215 
Found on ground under both hardwoods and conifers, often clustered but not in compact 
bundles; base of stalk often with a litter-binding mycelial mat ........ C. confluens, p. 213 


Stalk with an enlarged, spongy base; cap and stalk reddish-brown to tan; restricted to eastern 
IDS) OUiatAI NATO Pees oe Oe hes as Nee rest eta ee nee cre es Mert eye ge rca lets Wie C. spongiosa 
OSes ig tSE MIDE VIE 2a, Sea ca cttahe Gree MM be ke hale BRB es serge ated we oa os bn deen 2 4s 58 


Gils Witite or paid: . 2... 0 BRM ee C. spp. (unidentified) (see C. confluens, p. 213) 
Gills soon darker (but may be dusted white by spores) ...... C. fuscopurpurea group, p. 214 


Gills usually adnate to decurrent; odor usually mild; on burnt ground, moss, etc., but not 
NotmallydmoOSpiagnvent oe... es (see Myxomphalia maura & others, p. 165) 
Gills usually adnexed to adnate; often in Sphagnum bogs, or if not then odor often rank or 
Lance, TO, Fe. eee ea (see Lyophyllum & Allies, p. 173) 
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Marasmiellus candidus Color Plate 36 


CAP 0.6-2.5 cm broad, convex to plane or with slightly depressed center; surface dry, 
shining white or translucent white, but often stained deep pinkish or reddish in old age; 
often striate or grooved at maturity. Flesh very thin, pliant, soft, odor mild. GILLS fewand 
far between, usually interspersed with smaller gills or veins; adnexed or adnate to slightly 
decurrent, white like the cap but often pinkish- or reddish-stained in old age. STALK 0.5-3 
cm long, 1-2 mm thick, equal or slightly tapered at either end, often rather short, central or 
off-center but not lateral, tough, smooth, often curved, white or with gray to pinkish-gray 
base, darkening gradually to brownish-black from the base upward as it ages. SPORE 
PRINT white; spores 10-15 x 3.5-6 microns, spindle-shaped to elongated tear-shaped, 
smooth, not amyloid. 


HABITAT: In groups or rows on dead sticks, branches, berry canes, etc.; widely distri- 
buted but most abundant along the Pacific Coast. It fruits in wet weather, mainly in the 
fall and early winter in our area. It is especially abundant along creeks overgrown with 
brambles, and on rotting oak, eucalyptus, bay laurel, cedar, etc. 


EDIBILITY: Utterly inconsequential. 


COMMENTS: Also known as Marasmius candidus, M. magnisporus, and Marasmiellus 
albuscorticis, this dainty mushroom is reminiscent of a small shell. Although small, its 
shining white cap stands out vividly in the forest gloom. The exceedingly well-spaced (dis- 
tant) gills are its outstanding feature. The stem, which may be off-center, is toughand dark- 
ens at maturity. The entire fruiting body may develop pinkish or sordid vinaceous tones as 
it ages, leading one to falsely (but reasonably) assume that the spores are pink. Ineastern 
North America it is largely replaced by the equally beautiful “pinwheel Marasmius,” 
Marasmius rotula. This little gem has a longer(1.5-8 cm), central black stem that is 1-2 mm 
thick and a white cap (1-2 cm broad) with darker center. It grows on decaying hardwoods, 
usually in large groups. Other whitish-capped eastern species include: Marasmius 
delectans, growing on leaves, stalk pallid to yellowish above and dark brown below; and 
Marasmiellus nigripes, stalk black beneath a coating of minute white hairs and spores 
triangular or jack-shaped. Another whitish-capped easterner, Marasmius epiphyllus, 
grows on sticks and leaves and has widely spaced, veined gills and a relatively long, hairlike 
stem; it also occurs in the West, as does its oak-leaf-inhabiting look-alike, M. querco- 
phyllus. All of the above species are too small to be of culinary value. 


Marasmius sp. (unidentified) (Pine Needle Pinwheel) 


CAP 1.5-4.5 cm broad, broadly convex to plane or umbilicate; surface not viscid, smooth 
or wrinkled, translucent-striate when moist, pure white or with a grayish to olive-gray 
tinge, sometimes becoming slightly yellowish in age; margin often wavy. Flesh very thin, 
fragile, soft; odor mild. GILLS adnate to slightly decurrent, widely spaced, usually with 
veins in between, white. STALK 3-7 cm long, 2-5 mm thick, equal or tapered below or 
with a swollen base; often flattened, smooth, colored like cap or slightly yellower, the base 
often with brownish stains; hollow, usually with hairs at the base. SPORE PRINT white; 
spores 10-12 x 4-6 microns, elliptical, smooth, not amyloid. Cap cuticle cellular. 


HABITAT: Scattered to densely gregarious or in troops on pine needles, often abundant 
in our coastal pine forests in the late fall, winter, and spring. 


EDIBILITY: Unknown, but much too miniscule to be of value. 
COMMENTS: The widely spaced, adnate to decurrent gills, pale color, small size, fre- 
quently umbilicate cap, white spores, and growth under pine distinguish this pretty little 


mushroom. It looks like a pint-sized Clitocybe or an Omphalina or Camarophyllus, and 
is keyed out under those genera. Actually, the term “unidentified” is not quite appropriate 


This dainty undescribed Marasmius is a common feature of our coastal pine forests. Note how widely 
spaced the gills are. 


because it has been “identified” by Dennis Desjardin, Rolf Singer, Howard Bigelow, 
and other mycologists as an undescribed species. It is not as tough as most Marasmius 
species and does not revive when moistened, but is assigned here to Marasmius for lack 
of a better alternative. According to Desjardin, it may be the prototype fora “new” genus. 


Marasmius copelandi — (Garlic Mushroom) 


CAP 0.5-2 (2.5) cm broad, convex to plane or centrally depressed; surface smooth or often 
wrinkled or striate, light brown to buff or flesh-colored, sometimes fading to whitish as it 
dries; not viscid. Flesh thin, whitish; odor distinctly garlic- or onionlike; taste garlicky to 
slightly acrid. GILLS pallid to flesh-colored or colored like the cap, attached (usually 
adnate or notched, sometimes seceding), often somewhat crisped. STALK 2-7 cm long, 
1-3 mm thick, equal or slightly thicker at either end, tough, hollow, minutely hairy; dark 
purple-brown to reddish-brown with a paler apex, the base often blackish-brown (but 
the hairs may appear whitish when dry). SPORE PRINT white; spores 12.5-16 x 34 
microns, more or less narrowly pip-shaped, smooth, not amyloid. 


HABITAT: Scattered to gregarious on fallen leaves; common along the west coast. In our 
area it is often abundant on tanoak leaves and chinquapin burrs in the fall and winter. A 
large-spored variant occurs farther north on the leaves of salal and other shrubs. 


EDIBILITY: Edible. It can be used as a seasoning or garlic substitute, but should be 
cooked only slightly if at all. It makes up for its small size by fruiting in large numbers. 


COMMENTS: True to its name, this species and its close relatives smell and taste 
like garlic. In fact, they are often smelled before they are seen. Aside from the odor, 


Marasmius copelandi is one of several small brownish species witha strong garlic- or onionlike odor. 
It has passed under several names, but marasmiologist D. Desjardin says that M. copelandiiscorrect. 


208 TRICHOLOMATACEAE 


there is little else to separate them from other“LBM’s.” The mycelium must also smell like 
garlic, because in wet weather our tanoak humus will often have a distinct garlic odor— 
even when no fruiting bodies are present! There are several very similar “garlic mush- 
rooms,” including: M. olidus, found on oak leaves in eastern North America, with slightly 
shorter spores; M. prasiosmus, a European species with whitish gills and even smaller 
spores (of uncertain occurrence in North America); M. scorodonius, widespread, witha 
reddish-brown to pallid cap and smooth (hairless) stem, found on needles, twigs, grass 
stems, etc.; M. alliaceus, a European species with a long black, minutely hairy stalk; and 
M. thujinus, with a minute (1-3 mm broad) cap and garlic odor if crushed, found under 
northern conifers. Several of these names have been applied to our local garlic mushroom, 
but marasmiologist Dennis Desjardin says that M. copelandi is the correct name. 


Marasmius androsaceus (Horsehair Fungus) 


CAP 2-10 (20) mm broad, convex to plane, the center often depressed; surface dry, soon 
radially wrinkled or striate, reddish-brown to pale brown or flesh-colored, fading in age. 
Flesh very thin, pliant, reviving when moistened; odor mild. GILLS narrow, well-spaced, 
pallid becoming flesh-colored or brownish, usually adnexed to adnate. STALK 2-7 cm 
long, less than | mm thick, equal, hairlike, tough, stiff, entirely black or black witha brown 
to reddish-brown apex; black horsehair-like rhizomorphs usually emanating from base or 
visible in surroundings. SPORE PRINT white; spores 6-9 x 2.5-4.5 microns, elliptical or 
pip-shaped, smooth, not amyloid. Cystidia present on gill edges. 


HABITAT: Scattered or in troops on needles, twigs, or leaves; widespread. In our area 
it is fairly common, along with similar species (see below) in wet weather. 


EDIBILITY: Unknown—hardly worth the trouble to find out. 


COMMENTS: Several dainty marasmioid fungi will more or less fit the above description. 
They are barely visible when shrivelled up, but rain revives them. They differ fromthe more 
numerous Mycenas in their dark, hairlike stem and tougher texture. M. androsaceus and 
M. pallidocephalus (very similar, but partial to conifer needles and lacking cystidia on the 
gill edges) usually possess black rhizomorphs, and sometimes form stems with no caps. 
Micromphale sequoiae is similar but grows only on redwood needles, has a brown stalk, 
and lacks thick rhizomorphs; likewise Micromphale perforans, which grows onspruceand 
fir needles. Micromphale arbuticola, found in swarmsat the bases of madrones, isa minute 
brownish bark-inhabitor with a slight garlic-onion odor; Marasmius capillaris, partial to 
dead leaves in eastern North America, has a black stalk and minute brownish cap witha 
white center. See also M. epiphyllus and M. quercophyllus under Marasmiellus candidus. 


Marasmius oreades (Fairy Ring Mushroom) Color Plates 38, 47 


CAP 1-5 (6) cm broad but usually24 cm; at first bell-shaped or umbonate with an incurved 
margin, then convex or plane but often retaining an obtuse umbo, the margin often uplifted 
in old age; surface smooth, dry, color variable: reddish-tan to light brown, tan, buff, oreven 
white; margin faintly striate when moist. Flesh tough, pliant, pallid, reviving when 
moistened; odor agreeable. GILLS adnate, adnexed, or free, fairly well-spaced, broad, 
white to pale tan, sometimes discoloring brownish in old age. STALK 2-8 cm long, 1.5-6 
mm thick, equal or tapering downward, tough and pliant, smooth, colored like the cap or 
paler (whitish). SPORE PRINT white; spores 7-10 < 4-6 microns, elliptical to somewhat 
irregular, apiculate, smooth, not amyloid. 


HABITAT: Gregarious in grass, usually in arcs or rings; widely distributed and very 
common in lawns, parks, cemeteries, etc.; also common in pastures in the Pacific North- 
west, but rarely straying far from suburbia in our area. Found year-round except during 
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cold spells, but most abundant in California in late spring, summer (on watered lawns), 
and fall. Several crops are produced each year, but its presence can be detected even whenit 
isn’t fruiting—just look for “fairy rings” (patches of brown grass rimmed bya lush zone of 
darker green grass). The living mycelium on the periphery of the ring stimulates the grass to 
grow, while the dried-up mycelial matter within the circle inhibits growth. 


EDIBILITY: Delectably delicious—one of the few “LBM’s” worth learning. What it 
lacks in substance it makes up for in abundance. Discard the tough stems and use the caps 
whole. They’re superb is just about anything—omelets, soups, sauces, stir-fried dishes, 
even cookies. Or simply saute in butter and serve on toast! What’s more, they dry easily, 
don’t decay quickly, and are usually free of maggots. Don’t pass up shrivelled, sun-dried 
specimens—they are easily resurrected or can be stored in an airtight jar for later use. 


COMMENTS: At first glance this seems like yet another Boring Ubiquitous Mushroom 
(“BUM”). However, a closer look reveals that it is really quite attractive, witha lean, clean, 
subtle symmetry all its own. Many “BUM’s” and “LBM’s” grow on lawns, but the fairy 
ring mushroom can be distinguished by the following features: (1) cap obtusely umbonate 
in many specimens (2) white spores (the grass beneath mature caps is often dusted with 
white spore powder) (3) broad (deep) white to buff gills which are fairly well-spaced and 
not decurrent (4) thin, tough stem (5) growth in grass (6) the ability of dried specimens to 
revive dramatically when moistened. Be especially careful not to confuse it with the 
poisonous Clitocybe dealbata, which is white-spored and grows in grass (often with M. 
oreades), but has thin, crowded, adnate to decurrent gills and aconvex to plane(not umbo- 
nate) cap. The growth in rings is nota good means of distinguishing it, as many mushrooms 
are capable of growing in circles, including C. dealbata. Other species: M. albogriseus is 
fairly common in central and southern California under trees, shrubs, and chaparral or 
even in grass. It tends to have a grayer or browner or yellower cap than M. oreades, atleast 
at the center, and a hollow stem(the stalk of M. oreadesis usually stuffed witha white pith), 
but is otherwise quite similar. M. (=Collybia) strictipes of eastern North America is also 
somewhat similar but grows in the woods and has closer gills and a yellowish cap. Another 
woodland easterner, M. nigrodiscus, is larger (cap up to 11 cm broad) and often has a 
striate stalk, but is similarincolorto M. albogriseus. Collybia luxurians sometimes grows 
in grass but hasclose gillsand a reddish-browncap. Finally, there isan unidentified Mycena 
that often grows in grass. However, it is smaller than M. oreades, its stalk is not as tough, 
it is usually reddish- or vinaceous-tinged, and its cap is convex to plane (not umbonate). 


Marasmius plicatulus (Pleated Marasmius) Color Plate 45 


CAP 1-4(5}) cmbroad, obtusely conical to bell-shaped, oftenex panding toconvex or plane 
or with uplifted margin in age; surface dry, witha velvety or frosted appearance when fresh, 
furrowed or wrinkled in age or upon drying; bay-brown to reddish-brown, brown, wine- 
red, or maroon. Flesh thin, pliant; odor mild. GILLS adnate to nearly free, well-spaced, 
broad, white to buff to pinkish or tinged cap color. STALK 5-13 cm long, 1.5-3 mm 
thick, equal, tough but brittle, usually long and thin, smooth, polished, reddish-black to 
deep chestnut below, often paler (pinkish or sometimes pallid) above; base often with 
whitish mycelium. SPORE PRINT white; spores 1 1-15 <5-6.5 microns, elliptical, smooth, 
not amyloid. 


HABITAT: Widely scattered to gregarious in humus under trees and shrubs; apparently 
endemic to the west coast. Common in ourarea inthe late falland winter(at least one month 
after the rainy season begins) under eucalyptus, oak, conifers, in brambles, etc. 


EDIBILITY: Like myself, too tough and thin to be edible. 


COMMENTS: One of the most exquisite of all mushrooms—the frosted wine-red to 
brown cap, widely spaced (distant) pallid gills, and long, shining reddish-black stalk are 


Left: Marasmius plicatulus is one of our most beautiful mushrooms. See color plate for close-up of 
gills. Right: Marasmius haematocephalus, a gorgeous tropical species (see comments below). M. 
siccus of eastern North America (not illustrated) closely resembles it. (Michael Fogden) 


distinctive. The stalk is so brittle that the mushroom must be dug up (rather than plucked) 
to keep it intact. The conical cap may lead to confusion with Mycena, but the tough, 
polished stem is characteristic of Marasmius. There are several similar and equally 
exquisite species with distant gills, including: M. bellipes, with smaller spores and a small 
cap (up to 15 mm broad) and short stalk; M. borealis, whose cap is not pleated or striate; 
M. siccus and M. fulvoferrugineus of eastern North America, with even more distant gills, 
a shorter (2-7 cm) stalk, an orange-brown to ochre-tawny to rusty-brown, deeply ribbed 
or pleated cap (like a miniature umbrella) and spores 15-21 microns long (I have seen the 
oranger of the two, M. siccus, preserved nicely in plastic cubes); and M. haematocephalus 
(see photo above), a gorgeous tropical leaf-inhabitor with a dark red cap. 


Crinipellis piceae 

CAP 3-7 (10) mm broad, convex to broadly convex or nearly plane, the center sometimes 
slightly depressed; surface whitish to buff or tinged tawny except for the dark (tawny- 
brown to brown or blackish) center, which is often surrounded by a dark circle; covered 
with coarse tawny to brownish hairs and sometimes minute scales, not viscid; margin often 
ciliate (fringed with projecting hairs). Flesh very thin, white. GILLS white, close, adnexed 
or free. STALK 2-6 cm or more long, up to | mm thick, more or less equal, very thinand 
tough, brown to blackish-brown beneatha coating of minute hairs. SPORE PRINT white; 
spores 7-10 x 3-4.5 microns, cylindrical, smooth, not amyloid. Hairs on cap dextrinoid. 


HABITAT: Solitary, widely scattered, or in groups on twigs, needles, and debris of 
conifers, especially spruce; known only from the west coast (and Asia). It fruits practically 
year-round in damp weather and is, according to Dennis Desjardin, the most numerous 
“marasmioid” fungus of the coastal forests of northern California. It does not seem to 
occur in our area, but neither does spruce. 


EDIBILITY: Much too miniscule to merit attention. 


COMMENTS: This minute Marasmius-like mushroom 1s easily told by the coarse dex- 
trinoid hairs on the cap, frequently ciliate cap margin, and thin, dark stalk. Other species: 
C. campanella is a slightly larger northern species with a rusty-orange to chestnut-brown 
hairy cap and stem and a tendency to grow on conifer twigs (especially cedar) that are 
still on the tree. C. zonata of eastern North America is a “large” (cap 1-2.5 cm) species 
with coarse tawny hairs; it grows on dead wood. C. stipitaria has a minute central nipple 
on the cap. None of these are worth eating. 


CALLISTOSPORIUM 211 


Callistosporium luteo-olivaceum 


CAP 1.5-6.5 cm broad, convex or slightly umbonate becoming plane or shallowly 
depressed; surface not viscid, often minutely scurfy at first but becoming smooth; dark 
olive to olive-brown or olive-yellow, often becoming yellower (yellow-brown to honey- 
colored) in age and developing dark reddish-brown tones when dried. Flesh thin, pallid 
or yellow or tinged cap color; odor mild to pungent or slightly fruity; taste mild or slightly 
bitter. GILLS yellow to golden-yellow, tending to redden when dried; close, notched or 
adnexed or at times adnate. STALK 2.5-7 cm long, 0.3-1 cm thick, equal or slightly thicker 
at either end, often flattened, smooth to fibrillose or scurfy (especially over the lower 
portion), sometimes streaked in age; colored like cap or slightly darker, tending to turn 
deep reddish-brown from the base upward as it dries. SPORE PRINT white; spores 
4.5-6.5 x 3-4.5 microns, elliptical to nearly round, apiculate, smooth, not amyloid but 
many of them staining vinaceous in KOH (potassium hydroxide). 


HABITAT: Solitary, scattered, or in small groups or tufts on rotten wood (often buried!) 
under conifers; widely distributed but not common. | have found it in our coastal pine 
forests in the winter. It is said to occur on hardwoods also, particularly in the tropics. 


EDIBILITY: Unknown. 


COMMENTS: This distinctive mushroom has the stature of a Co/lybia and was originally 
placed in that genus. However, the olive and yellow coloration plus the tendency to grow 
on rotten wood (sometimes very decomposed!) distinguish it. C. graminicolor is a similar 
but smaller (cap up to 2 cm broad) northwestern species with larger spores. 


Strobilurus trullisatus 


CAP 0.5-1.5 cm broad, convex to plane or slightly depressed; surface dry, often striate or 
wrinkled, minutely granular, white to pinkish-buff or brownish. Flesh very thin. GILLS 
typically adnate to adnexed, close, white or tinged pinkish-buff. STALK 2-5 cm long, 
1-1.5 mm thick, equal, dry, minutely granular; apex white, lower portion yellowish to 
brownish or tawny; base with yellow to tawny-orange hairs and mycelial threads. SPORE 
PRINT white; spores 3-6 x 1.5-3 microns, elliptical, smooth, not amyloid. 


HABITAT: In colonies (usually 4-10) on old Douglas-fir cones or rarely cones of other 
conifers; common throughout the range of Douglas-fir. In our area it usually fruits after 
the first fall rains. 


EDIBILITY: Who knows? Who cares? 


COMMENTS: Also knownas S. kemptonae and Collybia trullisata, this little mushroom 
is one of several species that grow only on rotting cones. (Some wood-inhabiting mush- 
rooms, such as Mycena purpureofusca, may grow oncones but are not restricted to them.) 
Other Strobilurus species include: S. conigenoides, a whitish species that grows only on 


Strobilurus trullisatus is a nondescript mushroom that grows exclusively on cones. Baeospora 
myosura (not illustrated) is rather similar but has very crowded gills. 
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the fallen seed pods (“cones”) of magnolias in eastern North America; S. occidentalis, 
which occurs on the cones of Sitka spruce; S. albipilatus (=Collybia albipilata), with a 
pinkish-buff to brown or dark brown cap, commoninthe Sierra Nevada and other western 
mountains on pine cones and other coniferous debris; and S. lignitilis, which tends grow 
on buried decaying wood and has a grayish-brown cap. Finally, there is Baeospora 
myosura (=Collybia conigena), whichis slightly larger than S. tru/lisatus and has asmooth, 
buff or tan to pinkish-brown cap, very crowded gills, a coarsely hairy stem base, and 
amyloid spores. It grows on the cones of various conifers but favors Douglas-fir, at least 
in California. 


Collybia tuberosa 


CAP 3-10 mm broad, convex to plane or centrally depressed; surface smooth, dry, whitish 
to buff, sometimes with a darker (yellowish to brownish or pinkish-buff) center. Flesh very 
thin, white. GILLS white or rarely tinged pinkish, adnate to adnexed, close or crowded. 
STALK 1-3 cm long, up to 1 mm thick, equal, dry, minutely downy, white or tinged brown, 
often arising from a small orange-brown to reddish-brown to blackish, appleseed-like 
body or “tuber” (sclerotium). SPORE PRINT white; spores 3-6 x 2-3 microns, elliptical, 
smooth, not amyloid. 


HABITAT: In colonies on the blackened remains of old mushrooms, particularly larger 
Russula and Lactarius species (e.g., R. albonigra), occasionally in humus; widely distri- 
buted. I have found it only once in our area, in December, but the very similar C. cookei 
and C. cirrhata (see comments) are fairly common. 


EDIBILITY: Unequivocally inconsequential. 


COMMENTS: This dainty little Co//ybia is one of four widespread species that colonize 
decayed mushrooms. The host may be so deteriorated, however, that it is not recognizable 
as a mushroom. The other three species are: C. cookei, practically identical but with 
rounder, more prominent, tan to yellow or yellow-orange sclerotia (and occasionally 
found on rotten wood or in humus); C. cirrhata, also very similar but with white mycelial 
threads instead of sclerotia, found in humus as well as on old mushrooms (and particularly 
common in the Sierra Nevada); and C. racemosa, which has stubby lateral branches on the 
stem (see description). All of these are placed in Microcollybia by some taxonomists. 


Left: Collybia tuberosa and its close relatives grow incolonies on decaying mushrooms and other 
debris. Sclerotia (beadlike bodies from which the mushrooms arise) are not visible in this picture. 
Right: Collybia racemosa is easily told by its small size and unique branching stalk. 
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Collybia racemosa (Branched Collybia) 


CAP 3-10 mm broad, bluntly conical to convex becoming umbonate to nearly plane; 
surface smooth, not viscid, dark gray to gray or brownish-gray, the-margin often paler. 
Flesh very thin. GILLS typically adnexed, close, gray or brownish-gray. STALK 3-8 cm 
long, 0.5-3 mm thick, with numerous short lateral side-branches, especially over the lower 
half or two-thirds; gray to brownish-gray, often entirely buried and sometimes originating 
from a small blackish beadlike body (sclerotium). SPORE PRINT white; spores 4-5.5 = 
2-3 microns, oblong to elliptical, smooth, not amyloid. Asexual spores (conidia) often 
produced on the swollen tips of the side-branches. 


HABITAT: In small groups or colonies on old decayed or blackened mushrooms (e.g., 
Russula albonigra) or occasionally in coniferous duff; widely distributed but seldom 
encountered, perhaps because it is so easily overlooked. I have found it only once in our 
area, in December, but it is said to be fairly common in the Sierra Nevada. 


EDIBILITY: Unknown, but much too puny and rare to be of value. 


COMMENTS: This curious Collybia is the only one with side-branches on the stem (see 
photo on p. 212). The stalk may meander somewhat through its substrate, branching 
along the way, and the sclerotium from which it originates is not always evident. Stems 
without caps are sometimes found, implying that the formation of asexual spores on the 
side-branches can be enough to “satisfy” the mycelium’s reproductive urges. 


Collybia confluens (Tufted Collybia) 


CAP 2-5 cm broad, convex to plane or slightly umbonate, the margin sometimes uplifted 
Or wavy in age but incurved at first; surface smooth, hygrophanous: reddish-brown to 
pinkish-cinnamon or flesh-colored when moist (often darker at center and pallid at mar- 
gin), fading to pinkish-buff, grayish-pink, or whitish as it dries. Flesh thin, white. GILLS 
crowded, narrow, adnate soon becoming adnexed or even free, whitish to flesh-colored. 
STALK 3-10 cmlong, 2-5 mm thick, equal, hollow, pliant, sometimes flattened or grooved, 
tough, usually darker than cap (reddish-brown), but covered with a minute white pubes- 
cence (downy hairs); base often with white mycelial mat attached. SPORE PRINT white 
or tinged yellow; spores 7-9 x 34 microns, narrowly elliptical, smooth, not amyloid. 


HABITAT: Gregarious, often in tufts or clusters, on ground in woods; widely distributed. 
Inthe Pacific Northwest it is quite common underconifers, butineastern North America it 
favors hardwoods. I have not seen it in our area, but similar species (see comments) occur. 


EDIBILITY: Edible with caution; it is tough and similar species have not been tested. 


COMMENTS: The fine white pubescence on the stalk (use hand lens!) and crowded gills 
help to separate this species from C. dryophila and C. butyracea. It shrivels up in dry 
weather and revives somewhat when moistened, and as a result was originally placed in 
Marasmius. A similar, unidentified species whose gills are adnate to adnexed and not so 
crowded and whose stalk lacks the litter-binding mycelial mat is quite commoninour area 
in the fall and winter; it sometimes rivals C. dryophila for abundance but appears later in 
the season and, like C. confluens, it has a minutely downy stem. Another local, downy- 
stemmed species appears to be undescribed. It resembles the C. fuscopurpurea group, but 
has whitish gills and a pallid to brownish-tan cap. It differs from C. confluens in having 
attached gills which are fairly well-spaced, and it usually grows in tufts or clusters on 
decaying wood, wood chips, or in lignin-rich humus. A third species, C. polyphylla, has a 
garlicky to slightly unpleasant odor and taste, while a fourth, C. peronata (=Marasmius 
urens) has an acrid (burning) taste. The latter two species are widely distributed but do 
not seem to occur in California. 


Collybia fuscopurpurea group. These ubiquitous “LBM’s” have a tough texture and usually growin 
groups or clusters. 


Collybia fuscopurpurea group 

CAP 14 cm broad or slightly larger, convex becoming plane, slightly depressed, or with 
the margin uplifted in age; surface dark reddish-brown to brown, purple-brown, or 
chocolate-brown when fresh, usually paler (near tan) when dry, usually radially wrinkled 
orfinely striate. Flesh whitish or colored like cap, thin, reviving somewhat when moistened; 
odor mild. GILLS attached (usually notched oradnexed), fairly well-spaced, pallid or pale 
pinkish-tan becoming more or less cap color, then dusted whitish by spores. STALK 
2-10 cm long, 1-4 mm thick, equal or tapered downward, dry, rather tough and pliant, 
brown with the apex usually paler; clothed with minute grayish to brownish hairs (unless 
very wet) throughout or over the lower two-thirds; often curved near the litter-binding 
base. SPORE PRINT white; spores 6-8 < 3-4 microns, elliptical, smooth, not amyloid. 


HABITAT: Densely gregarious (often in clusters) among leaf litter, humus, and woody 
debris in woods, under trees (especially oak), or in wood chips or landscaped areas; widely 
distributed. Common year-round in our area but particularly abundant in the early fall. 


EDIBILITY: Unknown. 


COMMENTS: Formerly known as Marasmius fuscopurpureus, this common species 
“complex” often forms dense swarms in leaf litter and woody debris, especially where the 
ground has been recently disturbed. Like most “LBM’s,” it blends in well with its sur- 
roundings. It can be recognized by the reddish-brown to dark brown fruiting body, convex 
to plane cap (never bell-shaped as in Mycena!), white spores, pubescent (finely hairy) 
stem, and gregarious disposition. However, separating the numerous species within the 
“complex” is a job for specialists. One such specialist, Dennis Desjardin, says that 
several of California’s representatives in this “complex” (including the most common 
one) appear to be undescribed. There are a number of other difficult-to-identify Collybia 
and Marasmius species with a pubescent stalk and litter-binding mycelium. Several of 
these (e.g., M. cohaerens) are described in the key to Marasmius and Collybia; others 
are discussed under C. confluens. 
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Collybia acervata (Clustered Collybia) Color Plate 49 


CAP 1-4 (5) cm broad, convex with an incurved margin, becoming broadly convex in age; 
surface smooth, hygrophanous, not viscid; dark reddish-brown when fresh and moist, 
fading to pale reddish-brown, pinkish-buff, or paler (sometimes with darker and lighter 
zones) as it dries. Flesh thin, pallid. GILLS close or crowded, narrow, typically adnexed or 
notched or free, white to dingy pinkish or vinaceous-buff. STALK 4-12 cm long, 2-6 mm 
thick, more or less equal, dry, hollow, pliant but brittle, smooth above, with fine whitish 
hairs over lower half or at base; reddish-brown to vinaceous-brown or sometimes paler in 
age. SPORE PRINT white; spores 5-7 = 2-3 microns, elliptical, smooth, not amyloid. 


HABITAT: In compact bundles or clusters on rotting conifers (but often appearing 
terrestrial); widely distributed. It is common in the summer and fall in the Sierra Nevada 
and Rocky Mountains and in the Pacific Northwest, but apparently absent in coastal 
California south of San Francisco. 


EDIBILITY: Inedible. It is said to have a bitter taste when cooked and is apparently 
slightly poisonous to some people. 


COMMENTS: The bundled growth habit (see color plate!), white spores, and reddish- 
brown stem make this an easy mushroom to recognize. It always grows on wood, but may 
appear terrestrial if its host is buried or in a very advanced stage of decay. The cap varies 
in color according to the amount of moisture present, but is never translucent-striate as 
in Mycena. Other species: C. marasmioides (=C. erythropus, C. bresadolae) tends to grow 
in tufts or clusters on the ground, but has a pale tan to creamy-buff cap and beautiful 
dark red (paler at apex) stem. A mushroom meeting this description occurs in our area 
but is rare. Clitocybula (=Colly bia) familia has the aspect of C. acervata (densely clustered 
growth habit on rotting conifers—see photo on p. 898), but it has a watery white to smoky- 
gray to somewhat brownish or tan (never reddish-brown) cap, white to grayish stem, 
and round, amyloid spores. It is edible and widely distributed, but in California it 
seems to be restricted to the Sierra Nevada. Clitocybula (=Collybia) abundans resembles 
C. familia, but has a smaller fibrillose cap and elliptical, amyloid spores. 


Collybia dryophila (Common Collybia; Oak-Loving Collybia) 


CAP 1-5 (7) cm broad, broadly convex with an incurved margin, becoming plane or with 
with an uplifted, often wavy margin in age, sometimes also slightly umbonate; surface 
smooth, hygrophanous: chestnut-brown to reddish-brown, yellow-brown, tawny, or 
ochre when young and moist, but fading to tan, pinkish-tan, yellowish-tan, or buff as it 
dries. Flesh thin, white. GILLS crowded, usually notched oradnexed, white to pale yellow. 
STALK 2-8 cm long, 2-6 mm thick, equal or with a swollen base, slender, smooth, hollow, 
rather tough and cartilaginous; pale cream or colored like cap (but often paler); white 
mycelium often visible at base or in surrounding humus. SPORE PRINT white or pale 
cream; spores 5-7 x 2-3.5 microns, elliptical, smooth, neither amyloid nor dextrinoid. 


HABITAT: Scattered to gregarious or in small tufts in woods or near trees, often forming 
arcs or rings; widely distributed. It is abundant in our area shortly after the first fall rains, 
but is less common thereafter. As its name implies (dryophila=oak-loving), it is fond of 
oak, but is also common under pine and other conifers, as wellas around the edges of old 
sawdust piles. At higher elevations it often fruits in the spring as well as in the summer 
and fall. 


EDIBILITY: Edible, but some people are apparently sensitive to it. Only the caps are 
tender enough to eat. It is a proficient concentrator of mercury, but occasional con- 
sumption should pose no threat as mercury is a cumulative poison. 


Collybia dryophila is a cosmopolitan “LBM” with white or yellowish gills that are usually notched, 
adnexed, or even free. Note the relatively slender equal stalk and small size. 


COMMENTS: The appearance of this species in large fairy rings under oaks is a sure sign 
that the coastal California mushroom season is under way. The hygrophanous reddish- 
brown to tawny, rusty, or tan cap, more or less adnexed gills, growth on the ground, and 
smooth (hairless) stalk distinguish it from all but C. butyracea, which has a greasier 
(buttery) cap, buff-colored spores, and ragged gilledges. Both species are reminiscent of the 
fairy ring mushroom (Marasmius oreades), but grow under trees and have crowded gills; 
neither grows in the tight bundles characteristic of C. acervata, and neither has downy hairs 
on the stem like C. confluens. In some regions C. dryophila is frequently covered by lumps 
or masses of somewhat jelly- or tumorlike tissue, caused by the fungus Christiansenia 
mycetophila. However, I have not observed this phenomenon in California. The yellow- 
gilled form of C. dryophila is sometimes listed as a separate species, C. subsulphurea. 


Collybia butyracea (Buttery Collybia) 


CAP 3-8 (12) cm broad, convex becoming plane or uplifted, often with a broad umbo; 
surface smooth, greasy or slippery when moist but not truly viscid; dark reddish-brown to 
chesnut-brown to dull brown (or grayish-brown in one form), fading as it dries or ages to 
tan, grayish-tan, reddish-tan, or ochre-buff; margin at first incurved. Flesh thin, soft, 
whitish or watery. GILLS close or crowded, free or adnexed, white, the edges usually 
uneven, eroded, or finely scalloped at maturity. STALK 2-10 cm long, 4-10 mm thick, 
equal or more often thicker below and/or pinched at the base; often longitudinally striate 
or twisted; rather tough and cartilaginous, hollow at least in age, smooth; colored like cap 
in age but often buff when young; base usually with white mycelial down. SPORE PRINT 
creamy to yellowish, buff, or pinkish-buff; spores 6-8 x 3-3.5 microns, elliptical, smooth, 
many of them dextrinoid. 


HABITAT: Scattered to gregarious or tufted in humus under conifers (especially pine) 
or occasionally hardwoods; widely distributed. It is sometimes common in our coastal 
pine forests in the late fall, winter, and early spring. 


EDIBILITY: Edible; about like C. dryophila. Care must be taken to identify it correctly! 


COMMENTS: Also known as Rhodocollybia butyracea, this handsome and widespread 
species is often confused with C. dryophila. However, its cap is apt to be greasier when 
moist, the gills are more apt to be finely scalloped or eroded, and the spores are slightly 
more colored in deposit and at least somewhat dextrinoid. A grayish-brown version of the 
species (form asema) also occurs in North America, especially on the west coast. Other 
species: C. badiialba and C. distorta are two closely related species with round or nearly 
round spores, a reddish-brown to vinaceous-brown cap, and white gills that may or may 
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Collybia butyracea is often confused with C. dryophila, but is slightly different in color and slightly 
larger, and often has a club-shaped stalk (thicker at base). 


not develop reddish stains in age. Both favor conifers and grow in humus or on rotten 
wood. The former occurs in coastal California and the Pacific Northwest while the latter 
is more common in eastern North America. Another species with a vinaceous-brown cap, 
C. extuberans, has elliptical spores and is widely distributed. 


Collybia maculata (Spotted Collybia) 


CAP (2.5) 4-12 cm broad, convex with an incurved margin at first, becoming broadly 
umbonate to plane or undulating; surface dry or lubricous but not truly viscid, smooth, 
typically white to buff, pale tan, or pinkish-tinged, often darker or redder inage, especially 
at the center and oftendeveloping rusty or reddish spots and stains. Flesh thick, white; odor 
mild or somewhat fragrant; taste usually bitter (but mild in var. occidentalis). GILLS 
white to pale pinkish-buff, often developing rusty or reddish stains (like the cap) in age; 
adnate to adnexed or notched to nearly free, crowded. STALK 4-15 cm long, 0.5-2 (3) cm 
thick, often tapered below to form a more or less rooting base; solid (at least when young), 
firm, smooth or fibrillose, often striate or grooved and easily splitting longitudinally; 
white to pale buff, usually developing rusty or reddish stains below. SPORE PRINT 
creamy to pale peach or pinkish-buff; spores 5-11 * 4-6 microns, round or nearly round 
in the typical variety, elliptical in var. occidentalis, smooth, at least a few dextrinoid. 


HABITAT: Solitary, scattered, or in groups or tufts on decaying wood or lignin-rich 
humus under conifers; widely distributed. I have not seen it in our area, but it is quite 
common in the Pacific Northwest and Sierra Nevada in the late spring, summer, and fall. 


EDIBILITY: Inedible because of the frequently bitter taste. 


COMMENTS: Also known as Rhodocollybia maculata, this rather large species is closely 
related to C. oregonensis and has the same stature, but typically has a paler cap and mild 
odor. The pinkish to rusty-reddish spots and stains and tendency to grow on rotten wood 
are good fieldmarks. It could conceivably be mistaken for a Tricholoma, but the stalk is 
longer than in most Tricholomas and it splits more easily. It is a variable species, and a 
number of varieties have been designated based on differences in color, taste, and spore 
shape. The above description embraces several such varieties. Others include: var. 
scorzonerea, a large version with yellowish gills and a frequently yellowish-tinged stalk 
and/or cap; and two small varieties from the Pacific Northwest with a vinaceous-brown 
to blackish cap. 
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Left: Collybia oregonensis is an amazingly fragrant mushroom. Right: Oudemansiella radicata 
(p. 219), a common mushroom in eastern North America, is rather variable in color but always has 
broad gills(as shown here) and a deeply rooting stalk (not visible). 


Collybia oregonensis (Fragrant Collybia) 


CAP 4-10 cm broad, broadly convex to plane; surface smooth, slightly viscid when moist 
but soon dry; deep chestnut-brown to vinaceous-brown or reddish-brown at the center, 
often paler or pinker or redder toward the margin, and gradually fading overall in age. 
Flesh thin, white or reddish-stained; odor heavy and sweet (like benzaldehyde), taste 
somewhat bitter. GILLS crowded, creamy or pale yellow to buff, often reddish-stained in 
age; adnexed, notched, or seceding; edges sometimes overlapping each other and eroded in 
age. STALK 6-20 (30) cm long, (0.5) 0.8-2 cm thick, usually quite long and deeply rooted; 
equal above or swollen slightly near ground level, tapered gradually below to a point; dry, 
whitish, but usually developing reddish to reddish-brown stains especially over the lower 
portion; solid or hollow inage. SPORE PRINT whitish to buff; spores 6-8 x 3.5-5 microns, 
elliptical, smooth, at least some of them dextrinoid. 


HABITAT: Solitary or in small groups around old stumps and in lignin-rich humus; 
apparently endemic to the Pacific Coast, not common. I’ve seen it in the Sierra Nevada, 
and in one local spot (in mixed woods) where it fruits every year, usually in the fall. 


EDIBILITY: Unknown. Despite its sweet odor it has a somewhat bitter taste. 


COMMENTS: The strong, heavy benzaldehyde or almond extract odor and vinaceous- 
brown cap are distinctive. The fragrance is reminiscent of Russula fragrantissima, but 
without the fetid component of that species. The stalk often roots deeply but does not form 
a true pseudorhiza (“tap root”) as in Caulorhiza umbonata. The gills are not waxy asinthe 
almond-smelling Hygrophorus species (e.g., H. bakerensis) and the odor is usually thicker 
and more pronounced. C. subsulcatipes, known only from Washington, has a similar but 
weaker odor, a brown to dark vinaceous-brown stalk with a “tap root,” a brown to vina- 
ceous-buff cap, and dull vinaceous gills in age. Both of these species are placed ina separate 
genus, Rhodocollybia, by some collybiologists. 


Caulorhiza umbonata (Redwood Rooter) 


CAP 3-15 cm broad, at first conical or umbonate, then expanding but usually retaining 
the umbo; surface smooth, dry, chestnut-brown to warm tan or yellow-brown; margin at 
first incurved. Flesh thin, pallid; odor mild. GILLS notched or adnexed to nearly free, 
close, broad, white to yellowish or tinged cap color. STALK 6-50 cm long or more, 0.4-1.5 
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Caulorhiza (= Collybia) umbonatais a flagrant fungal feature of ourredwood forests. Notethe conical 
or umbonate cap and long “tap root” which may extend as much as three feet into the humus. 


(2) cm thick, most of it underground in the form of a long, tapered “tap root”; smooth, 
twisted-striate, buff to tan or colored like cap but paler; rather tough and cartilaginous. 
SPORE PRINT white; spores 5-8 « 3-5 microns, elliptical, smooth, amyloid. 


HABITAT: Solitary, scattered, or in groups near or under redwood (rarely elsewhere); 
restricted to the range of coastal redwood (Sequoia sempervirens). It is very common in 
our area in the fall and winter. 


EDIBILITY: Like myself, not firmly established. However, if it were poisonous we would 
probably know by now. I’ve sampled small quantities without ill effects. 


COMMENTS: Anchored by its long “tap root,” this distinctive species, like a dandelion, 
resists being uprooted. The “tap root,” pallid gills, umbonate cap, and white spore print, 
plus the association with redwood distinguish it. The “tap root” is brittle, however, and 
will break off and stay behind in the ground unless it is dug up very carefully. Collybia 
umbonata is a synonym. Collybia subsulcatipes (see comments under C. oregonensis) 1s 
somewhat similar but has a sweet odor. Caulorhiza hygrophoroides is a closely related 
hardwood-lover with a smaller (up to 5 cm) cap. None of these have the grayish-brown 
colors and exceptionally broad gills of Oudemansiella radicata and its relatives. 


Oudemansiella radicata (Beech Rooter) 


CAP 2.5-12 cm broad, bell-shaped becoming broadly convex to plane or with a broad 
umbo, the margin sometimes uplifted in old age; surface smooth or radially wrinkled, often 
viscid or tacky when moist, usually dark brown to grayish-brown, but in some variants 
grayish and in others whitish, blackish, or olive- to yellowish-brown; margin at first in- 
curved. Flesh thin, whitish; taste mild. GILLS broad, fairly well-spaced, thickish, usually 
adnexed or notched; white. STALK 5-25 cm long, 0.3-1 (1.5) cm thick, usually thickest at 
or near ground level, with a tapered underground portion or “tap root”; whitish at apex 
or in upper portion, colored more or less like the cap below, dry, rather stiff and brittle, 
longitudinally lined or twisted-striate; smooth or in one form scurfy. SPORE PRINT 
white; spores 12-18 x 9-12 microns, broadly elliptical, smooth, not amyloid. 


HABITAT: Solitary, scattered, orinsmall groups on or near hardwood stumps and roots 
(often appearing terrestrial) in woods, grassy clearings, etc.; fairly common in eastern 
North America, spring through fall (especially on beech), apparently absent in the West. 


EDIBILITY: Edible but not choice—or so | am told. Only the caps are worth eating. 


219 


220 TRICHOLOMATACEAE 


COMMENTS: Formerly known as Collybia radicata, this common eastern mushroom 
can be told by its broad white, well-separated gills (see photo on p. 218) and rooting stalk. 
The latter snaps easily, however, so that if it is not dug up carefully the telltale “tap root” 
will remain behind in the ground. The color of the cap is quite variable, but is usually in 
the dark brown to grayish-brown range. The viscidity of the cap is not always evident. 
Tricholomopsis platyphylla is somewhat similar but does not normally have a “tap root,” 
while Melanoleuca species are terrestrial and have narrower, crowded gills. Other species: 
O. longipes is a similarly colored but slightly smaller species with a dry cap and much 
smaller spores; it occurs in the Rocky Mountains on hardwoods suchas aspen. 


Flammulina velutipes _—_ (Velvet Foot; Velvet Stem) Color Plate 26 


CAP 1-5 (7) cm broad, convex to plane or broadly umbonate; surface smooth, slimy or 
viscid when moist, reddish-brown to yellow-brown, yellow-orange, orange-brown, or 
tawny, the margin often paler (yellcewer); fading in dry weather; margin at first incurved. 
Flesh thin, white or yellowish. GILLS adnate to adnexed or notched, white to pale yellow, 
close. STALK 2-11 cm long, 3-5 (12) mm thick, equal or thicker below, slender, tough, of- 
ten curved, sometimes slightly off-center; smooth and pallid to yellowish to orange-brown 
when young, but developing a rusty-brown to blackish-brown velvety pubescence (tiny 
hairs) from the base upward as it matures. SPORE PRINT white; spores 6.5-9 x 3-5 
microns, elliptical to pip-shaped, smooth, not amyloid. Gills with cystidia. 


HABITAT: In tufts or clusters on or near stumps, logs, and roots of hardwoods (but some- 
times appearing terrestrial); very widely distributed. It is fairly common in our area from 
fall through spring on poplar and willow, and in coastal sand dunes on bush lupine. In the 
Rocky Mountains it is abundant in the late summer on aspen; in eastern North America it 
fruits from the late fall through early spring on elm and other hardwoods. 


EDIBILITY: Edible, but the sticky skin should be removed before cooking. In colder 
regions it is an important edible and is called the ‘winter mushroom” because it fruits very 
late in the season (even during winter thaws) when other fungi are not available. In our 
balmy climate, however, its season coincides with that of other, more flavorful mushrooms, 
so it is not often gathered. A cultivated form of it called the “snow-puff mushroom” or 
enokitake can be bought in many markets. It lookssomethinglikea pure white bean sprout 
with its long, smooth (not velvety!) stem and negligible cap. 


COMMENTS: The smooth, sticky, yellow-orange to brownishcapand stalk which isdark 
brown and velvety (at least below) at maturity plus the white spores, absence of a veil, 
and clustered growth habit on dead hardwoods typify this hardy mushroom. It was origi- 
nally placed in Collybia, but is now given a genus of its own due to its viscid cap and the 
prominent sterile cells (cystidia) on the gills. In arid climates, however, the cap may appear 
dry rather than viscid. The fruiting bodies can apparently survive freezing, and after 
thawing out will continue to produce spores! 


Flammulina velutipes is easily told by velvety brown stalk, sticky cap, cheerful color (see color plate), 
and growth on wood. 
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OMPHALINA & XEROMPHALINA 


Small to minute, often brightly colored, saprophytic mushrooms. CAP usually plane to depressed 
or umbilicate at maturity, not conical; margin often incurved when young. GILLS often yellow, 
orange, or pinkish, typically adnate to decurrent. STALK usually central, thin, cartilaginous, often 
pliant or rather tough, hollow. VEIL and VOLVA absent. SPORE PRINT white to pale yellow. 
Spores smooth, amyloid (Xeromphalina) or not amyloid (Omphalina). 


THESE are dainty, brightly colored mushrooms with decurrent gills and a cartilaginous 
stem. They were originally grouped together in the obsolete genus Omphalia, but 
Xeromphalina was created for the species with a dark stem, tougher texture, ability to 
revive Somewhat when moistened, and amyloid spores. 

Omphalina is interesting from a botanical standpoint because several species grow only 
with lichens. It is now thought that the mushrooms are actually the fruiting bodies of the 
fungal component of the lichen (a lichen is a symbiotic relationship between an alga anda 
fungus). Other Omphalinas grow in grass, moss, or on soggy logs. They are easily confused 
with M ycenas (which usually have a conical or bell-shaped cap), whileevenexperts cannot 
agree on the distinction between Omphalina and some of the small, slender Clitocybes. 

Xeromphalinas occur on logs and in humus and are more common than Omphalinas, 
at least in California. Their tough, usually dark stem and ability to revive after being dried 
are reminiscent of Marasmius, but their yellow to orange gills and amyloid spores are 
distinctive. In addition to Xeromphalina and Omphalina, the genus Gerronemais recog- 
nized bysome mycologists; itembraces several Omphalinas not specifically associated with 
lichens. None of these mushrooms are large enough to eat. If your mushroom does not key 
out convincingly below, check Mycena, Marasmius, and the Hygrophoraceae. 


Key to Omphalina & Xeromphalina 


1. Stalk tough, wiry, or horny, at least the lower portion dark brown to orange-brown or reddish- 
WO WMMWIEM TINTVUNIS ee os See ens sen ee Mee ee te had y 
ace Ve loc 2 ees uaa eee a eee et ee lee ee we or eR Be ee 5 


] 

2. Typically growing on wood (sometimes buried), often in clusters or dense groups ........ 3 
2. Typically growing on ground or humus, usually scattered to gregarious but not clustered . 4 
3 
3 


Cap less than 2.5 cm broad; growing on conifers ................... X. campanella, p. 222 
Cap typically at least 2 cm broad; cap velvety, more or less orange-brown; growing on hard- 
woods ii castem~ North America and the tropics «24... .¢.5 062 ..c0 ees ects: X. tenuipes 


Taste bitt€iesills adie .....44...527.c4sh eave es X. fulvipes (see X. cauticinalis, p. 222) 
Fastéemorévor less nuld; gills adnate to dé€current .. =... 2”. sgn o = X. cauticinalis, p. 222 


4 
4 
5. Cap and stalk slimy-viscid when moist, more or less yellow .. (seeMycena lilacifolia, p. 236) 
5, IN Gast MGeee ce] Be es he ee ee ee pd ae AR ee 6 
6 


Fruiting body orange (or at times pinkish-orange or fading to yellow or orange-buff); gills well- 
spaced and waxy-looking; found in groups or clusters on rotting conifers, especially in the 
Pacific Northwest and California ............... O. luteicolor (see O. ericetorum, p. 223) 

NGL BGO" 2- sage rr errr A ee i nn ie 7 


~~ aD 


Cap and/ or gills greenish-yellow to green, olive, olive-brown, or dark green; growing on rotting 
conifers or on ground, moss, orlichens . O. wynniae & others (see Clitocybe odora, p. 161) 
IN Gtaterabeweseneemsiiacdcsamsent, ©... SPP ee eM keane 8 


Cap 0.54 cm broad, ochre to grayish-ochre; gills yellow to orange-yellow; growing on rotting 
conifers; spore print often yellow- or salmon-tinged ................005. O. chrysophylla 
Notes above; cap usually lessw#ham2sSucmi broad jy 0... MM. ee ee ce ees 


Cap minute, up to 1.5 cm broad, yellow-orange to orange or orange-red; stalk orange; gills pallid 
Gryclowish; BTOWING IN MESS ok ee es eres O. (-Rickenella or Mycena) fibula 
9. Notas above; differently colored or larger or growingelsewhere .............---000-- 10 


10. Cap grayish to gray-brown; gills often yellowish (especially in age); found on rotten wood in 
eaciern Nome TRINEICt eh, Soe oes aren eae era rar O. strombodes 
LO INGLES acy a . earn eee rc eee ee O. ericetorum & others, p. 223 


Xeromphalina fulvipes (see comments under X. cauticinalis) forms carpets of miniature fruiting 
bodies under redwood and other conifers. Gills are typically adnate and taste is bitter. 


X eromphalina cauticinalis 


CAP 0.5-2.5 cm broad, convex becoming plane or witha small central depression; surface 
smooth, not viscid, reddish-brown to tawny or ochraceous-tawny, fading to yellowish. 
Flesh very thin, pliant; taste mild. GILLS adnate to decurrent, yellow, with veins between. 
STALK 2-8 cm long, 1-2.5 mm thick, equal or more often with a small bulb at the base; 
pliant, tough, tawny or yellowish above, dark brown below; base with tawny mycelium. 
SPORE PRINT white; spores 5.5-7 x 34 microns, elliptical, smooth, amyloid. 


HABITAT: Scattered to densely gregarious on conifer needles and debris; common in 
western North America. In our area it appears (along with X. fu/vipes—see comments) in 
the late fall and winter under redwood and other conifers. 


EDIBILITY: Unknown. 


COMMENTS: This is one of several terrestrial Xeromphalinas. The decurrent yellow gills 
distinguish it from Mycena, and the stalk is much tougher than in Hygrocybe. Other 
species: X. fulvipes is similar but has a bitter taste, adnate gills, and minute orange hairs on 
the stem. I have found it under redwood several times, but it is not as common as_X. 
cauticinalis; X. picta is a minute terrestrial species with a greatly swollen stalk apex. 


X eromphalina campanella Color Plate 44 


CAP 0.3-2.5 cm broad, convex becoming broadly convex witha depressed center; surface 
smooth, not viscid, yellow-brown to tawny to orange-brown or cinnamon-brown; margin 
striate when moist. Flesh thin, pliant, yellowish. GILLS yellowish to dull orange, fairly 
well-spaced, decurrent with veins in between. STALK 1-5 cm long, 0.5-3 mm thick, equal 
or enlarged at base, pliant, tough, smooth, horny, often polished; yellowish above, brown 
to reddish-brown below; usually curved; base with bright tawny hairs. SPORE PRINT 
white to pale buff; spores 5-8 x 3-4 microns, elliptical, smooth, amyloid. 


HABITAT: In groups or dense clusters on rotting conifers; widely distributed. It is 
common throughout the West, fruiting in our area in the fall, winter, and early spring. 


EDIBILTY: A miniscule morsel that is hardly worth eating. 
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COMMENTS: The yellow to orange, decurrent gills plus the thin polished stem and small 
size typify this dainty mushroom. Its occurrence on conifers is so dependable that its pre- 
sence can be taken as “proof” that its host is some type of conifer. It might be mistaken 
for a Mycena, but the shape of the mature cap is quite different. Galerina autumnalis 
is also somewhat similar, but has a veiland brown spores. The cluster pictured in the color 
plate is darker (browner) than normal, but shows the shape and growth habit quite well. 
Other species: X. kauffmanii is very similar but occurs with hardwoods in eastern North 
America; X. orickiana has a dark reddish-brown cap, grayish to brownish gills, and grows 
grows on redwood. 


Omphalina ericetorum (Lichen Agaric) 


CAP 0.5-2.5 (3.5) cm broad, at first plane with an incurved margin, becoming deeply 
depressed or funnel-shaped in age; surface smooth, not viscid, dullcinnamonto brownish, 
fading to yellowish or straw color or paler as it ages; margin striate, often wavy. Flesh very 
thin, pliant. GILLS decurrent, well-spaced, sometimes veined, pale yellowish. STALK 
1-3 cm long, !-3 mm thick, equal or enlarged at base, often curved, smooth, pliant, pale 
reddish-brown above, yellow-brown to pale brown below; often pale yellowish in age. 
SPORE PRINT white to yellow; spores 7-9 x 4-6 microns, elliptical, smooth, not amyloid. 


HABITAT: Usually in groups on old lichen-laden conifer logs or scum-covered soil, 
always associated with the lichen Botrydina vulgaris; widely distributed in the cool tem- 
perate zone, but rare in our area. It is one of the commonest mushrooms of the Arctic. 


EDIBILITY: Much too puny to be of value. 


COMMENTS: The small size, depressed cap, thin stem, decurrent gills, and distinctive 
habitat are the principal fieldmarks. The gills may appear somewhat waxy as in Hygrocybe 
and Camarophyllus, but the latter don’t normally grow with lichens. O. umbellifera is a 
synonym. There are several similar species, including: O. hudsoniana, similarly colored 
but associated with the lichen Coriscium viride; O. postii, witha pinkish-red to orange cap, 
found in moss; O. pyxidata(see photo below), fairly common in our area in grassy or open 
places, with pinkish- or vinaceous-tinged gills that fade to yellowish or creamy in age; and 
O. luteicolor (COLOR PLATE 24), a beautiful waxy-gilled orange to salmon-colored 
species that fades with age and is common in the Pacific Northwest, northern California, 
and the Sierra Nevada on rotting conifers, usually in groups or clusters. 


Two small Omphalinas with different habitats (both are discussed above). Left: Omphalina erice- 
torum is associated with lichens (which, however, are often very inconspicuous). Right: Omphalina 
pyxidata grows in moss, grass, and soil. Note how both species have decurrent gills. Similar greenish 
species are discussed under Clitocybe odora (p. 162). 
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MYCENA 


Small to minute saprophytic mushrooms that do not revive when moistened (after being dried). 
CAP typically conical to bell-shaped when young, but often expanding in age; often translucent- 
striate; margin usually straight when young, rarely incurved. GILLS usually attached. STALK 
central, thin, usually hollow; fragile or cartilaginous. VEIL and VOLVA absent. SPORE PRINT 
white. Spores smooth, amyloid or not amyloid. Cystidia usually present on gills. 


THIS is a very large group of very small mushrooms with a thin, fragile or cartilaginous 
stem and bell-shaped to conical cap (at least when young). The gills are not waxy as in the 
Hygrophoraceae; the dried fruiting body does not revive when moistened asin Marasmius, 
and is not particularly tough; Collybia and Omphalina are similar but usually have a 
convex to plane or umbilicate cap. Other small mushrooms with conical to bell-shaped 
caps (Coprinus, Conocybe, Nolanea, etc.) do not have white spores. 

In sheer numbers Mycenas are more abundant than any other mushrooms, but because 
of their diminutive dimensions, most people are oblivious to their presence. In the wake 
of heavy rains they fruit in untold quantity in the woods, especially on needle beds under 
conifers, where they form thick carpets of delicate domes. They are strictly saprophytic— 
on logs, stumps, sticks, leaves, soil, and humus. They turn up occasionally in lawns, 
gardens, and flower pots, but do not grow in dung like Coprinus and Bolbitius. 

The most common forms are gray or brown, but a few, suchas M. acicula, are brightly 
colored. Alexander Smith’s monumental monograph lists 218 North American species, 
but dozens more occur. The overwhelming majority cannot be identified positively without 
a microscope (some are so small they can barely be seen with the naked eye!). The size and 
shape of the sterile cells (cystidia) on the gills plays a particularly important role in their 
identification. However, Mycena can be divided into manageable groups based on gross 
features such as size, color, odor, habitat, and viscidity. In addition, a few species exudea 
juice or latex when the base of the stem is broken and squeezed. Lactarius species also 
possess a latex, but are much larger and fleshier with thicker stems. 


In every mixed bag of individuals I take mushroom hunting, there’s always one or two 
with a keen eye for detail. In the normal course of events, I begin witha brief spielabout the 
marvels of the mushroom world before dispatching the group to rush about madly in 
search of the elusive 25-lb. Boletus edulis (trampling myriad Mycenas with every step), 
while I make a sly beeline for my secret Boletus patch. These one or two keen-eyed 
individuals, however, are content to remain where they are, meticulously examining every 
leaf, twig, and cone, and uncovering in the process not only a multitude of marvelously 
minute Mycenas, but an astonishing assortment of other clandestine creatures—slugs, 
centipedes, spiders, snakes, salamanders, etc. 

As I am rather small myself, I harbor a profound respect for these exceptional indivi- 
duals. In a society where we are taught from birth to think big, it is encouraging to find 
some who are still able to make the distinction between quality and quantity, who appre- 
ciate the fact that size alone is not a measure of intrinsic worth. 

My lust satiated and my basket laden with Boletus, I return later to find these patient 
and perceptive souls sprawled out on their bellies in the exact spot where I left them—for 
they consider the day well spent if they discover fifty Mycenas whose combined mass is no 
bigger than their thumb! Finding myself in good company, I bring out the cheese and bread 
—and if I’m lucky they bring out the wine—and we proceed to have an impromptu picnic, 
sharing our discoveries, then savoring the silence around us while awaiting the riotous 
return of the rest of the group. 


For the benefit of these discerning individuals I have included nineteen species of 
Mycena in this chapter, which is nineteen more species than the average individual cares 
to know. Of course, they constitute only a fraction of the “YAM’s” (“Yet Another My- 
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cena”) that can be found. They are much too small to eat, and some may actually be 
poisonous, but they deserve to be better known. They are exquisite in their daintiness and 
are among the most attractive of the fleshy (fleshless?) fungi. If your “Mycena” does not 
key out convincingly, check Marasmius & Collybia, Omphalina & Xeromphalina, and 
the waxy caps (Hygrophoraceae). 


- 
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Key to Mycena 
Base of stalk exuding a red to blackish-red juice when cut or squeezed ................. 2 
Urs L Ee ORE OSLE vac cone Ae ee aor see he Cen tart tte Me atest en ne egret en Re 4 
Ul NVAPAGT WOOT 4% os an ccs peers 1g ete win ee Pe ae en M. haematopus, p. 231 
SPER aro Sey MGT ONT Le a MM I ee OE eee cee eM ae 3 
Flesh in cap exuding a reddish juice when cut and squeezed ...... M. sanguinolenta, p. 232 


Flesh in cap exuding a watery orange-yellow juice when cut and squeezed ................ 
ee ee a ee M. subsanguinolenta (see M. sanguinolenta, p. 232) 


Fruiting body bright orange to yellow; gills yellow with orange margins; found on hardwoods 


in eastern North America (usually clustered) ........ M. leaiana(see M. lilacifolia, p. 236) 
Sig ange Nv SOO tea eer nn race ay oer erarst cer apne nce en A aR ye acon eee ree an ae 2) 
Stalk (and often the cap) viscid or slimy when fresh and MOiSt «0.0... ccc cece 6 
Stalk tot Viscidrorsiumy, cap not normally viscid either ...,.....¢-. aes ese oes 10 
Stalk yellow, orange, greenish-gray, or lilac-tinged when fresh, at least at theapex ....... 7 
S talk white, agay, or brawn (mov brightly colored) = sass ae. 2 4a vest ee ese MO 9 
Gillsusually décurent; found on rotting conifers 4)...0095.%........ M. lilacifolia, p. 236 
URGE iS I OW ea oct har eel ee armas aN oncy nee eennercn ee ote ee eatent ce a er Gane Re Or 8 


Cap olive-brown to blackish; stalk discoloring brown from the base upward; 
common under mountain conifers when or shortly after the snow melts ................. 
TCR Ee ee a a ee M. griseoviridis (see M. epipterygia, p. 237) 


Rel icnbOce ne 2 eee. ee M. epipterygia & others, p. 237 
CeCe TAN OI a ic. i a a nM 2 M. rorida, p. 237 
Cap viscid or slimy, at least when moist ....... M. vulgaris & others(see M. rorida, p. 237) 


Fruiting body minute(cap typically less than 1 cm broad and stalk less than | (2) mm thick), orif 
slightly larger then growing on bark (often mossy) of living trees ................005- 1] 
Fruiting body small but not minute (stalk generally at least | mm thick; cap at leastS mm broad 
and often larger); growing in a variety of habitats but not usually on bark of living trees . 14 


Cap brightly colored (red, pink, orange, or yellow) ............ M. acicula & others, p. 228 
INoCHs abeve( cap White eray. brown, ViNaCeOUs, GC.) - 2... 2... 2 heen bag ye eee ees es lhe 
dipically cooing the bark Of t16GS.. <5 <.c 06 dee cas wo gee bee he so eee eee ea i) 
Typically growing on leaves, twigs, humus, stems, or occasionally on bark ................ 

Di eee eee eee, cick. eGioc ty... Fy. Baemein Caen eh enema M. capillaris & others, p. 227 


Cap. bRowmislto. vinactous-brown Orvinaceous-DuUtl aoe ou, na gg ge ee ee 
eee eee M. corticola & M. madronicola (see M. clavularis group, p 227) 


Cap white to grayish or grayish-brown ............... M. clavularis group & others, p. 227 
Gills marginate (the edges of at least the larger ones significantly darker and differently colored 

thaithefaces— use haid Wens W unsure!) .. 2... 6. vec eee eee ee eae ee ete ees res i) 
Gills not marginate (edges same color or paler tham the@aces) .................99..098 22 
Sm te acs ST Vee di Dicialin Tet Oa ta cea fea Re a Ded Bcc, 16 
Gill edges pink, dark reddish, purple, yellowish, etc., but not scarlet to bright orange .... 17 
Gill edges scarlet; hairs at base of stalk orange ................. M. strobilinoides, p. 228 


Cilliedges Orange; hairs at Mase Ol stalk VellGw-OramMbe .. 2.6... 24-5. e ee eee ete eats 
Ete Ae oe eee es M. aurantiomarginata(see M. strobilinoides, p. 228) 


Gill edges greenish-yellow to yellow to yellow-brown ........ 00.00 c cece cece eee ence eens 
ee ee ee x. ghee M. citrinomarginata & others (see M. capillaripes, p. 229) 
Gulledigesipunk tomeudishepunplish=red) reddisH-browmM, 6tC. . 0... ee ee ee ee es es 18 


Edges of at least the larger gills pink to rosy; growing on ground .... M. capillaripes, p. 229 
Gill edges darker than above (but faces may be pink or rosy); growing on ground or wood 19 
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19. Gills pink to rosy with sordid reddish edges; growing on ground under conifers ............ 
wn es ae oe, oe ens, M. rosella(see M. capillaripes, p. 229) 


[9m @NOhaSa OVS. Bove... some ems ality. cgelite cies cece te eee 20 
20. Odor radishlike; typically growing on ground . M. pelianthina & others (see M. pura, p. 230) 
20. Odor not radishlike; growing on wood, cones, wood chips, or in lignin-rich humus ...... 21 
2), ‘Gilledves very.dark purple.or grayish=pUi ple secccnc Hoss terest M. purpureofusca, p. 229 
21. Gilledges rosy to vinaceous-brown .. M. elegantula & others (see M. purpureofusca, p. 229) 
22. Lilac, purplish, blue, or bluish-green tints usually present somewhere on fruiting body ... 23 
Loe IO EO es ee, On Mee ee Bes Mes 24 
238) )Wilactor bluish timts Often presents ,edGr Fadishlik ey cece ares M. pura, p. 230 


23. Blue or bluish-green tints usually present when fresh; odor more or less mild .............. 
eee fet eo so a eS ee M. amicta& M. subcaerulea(see M. pura, p. 230) 


24. Cap brightly colored (bright coral-pink to orange or yellow) when fresh (may fade inage) 25 
24. Cap typically some shade of gray, white, brown, dull vinaceous, etc. (not brightly colored) 26 


25. Growing on walnut or hickory nut shells .... M. luteopallens (see M. strobilinoides, p. 228) 
25. Growing on ground orinhumus ...M. amabilissima & others (see M. strobilinoides, p. 228) 
26. ilypically growmeon ground, meediles, twies, leaves, cic... oo. « . <  - cus ag eee tena 27, 
26. ‘Typically crowing én logs, stumpsbianches,cte.'-.........-... 2 wee 35 
27. Found in grass or disturbed soil; cap brick-red to vinaceous-tinged, soon convex or plane, less 

tham2 cin bread’ ,..:..+... 2. Mycena sp. (unidentified) (see Marasmius oreades, p. 208) 
27. INOMASABOVE oo. cc ee a ee ee ee, ee, 28 
28. Found in grass; stalk tough; cap white to brown, never grayish (seeMarasmius oreades, p. 208) 
2S. UNGLGSDOVE ccs is ee Oe ck ee ee ee 29 


29. Extreme base of stalk exuding a droplet of milky fluid when squeezed (fresh specimens only! ) 
ee ck et tes: Naetcacn Hell gruerren ee nett ieN ernn N eR areca me M. galopus, p. 232 
30 


30. Odor of crushed flesh distinctly alkaline, bleachlike, antiseptic, or at leastsharp ........... 
MR ere M. leptocephala & others (see M. alcalina, p. 234) 


50, Oder mildioniarinarceous, DULMOLASIaDOVE wh. ... © emis a... ee ee ee ek le 31 
31. Stalk with whitish fibrils or particles; cap olive-brown when fresh ..... M. scabripes, p. 233 
BS ONCE ENE er A RD Rs OR ee Se 32 


32. Cap margin not often incurved at first; cap often translucent-striate when moist, up to4(5)cm 
broad, grayish to buffy-brown; stalk usually less than4 (6) mm thick; spores often amyloid 33 
32. Not as above; margin of cap usually incurved when young and/or cap opaque or differently 


colored; spores typically not amyloid ......... (see Marasmius, Collybia, & Allies, p. 201) 
33. Stalk often witha tapered underground rooting portion; cap sordid tan to buffy-brown; usually 
Plowing near hata wOod SUlmps ..,.....++--.-+2- es M. galericulata & others, p. 235 
So. IN@tassaDOVese. sacs cece se EE  ——— 34 
34. Stalk base typically exuding a droplet of clear liquid when squeezed; gills often reddish-stained 
jt lela aera serene. (Ress trge dle cen sreraree M. atroalboides(see M. galopus, p. 232) 
34. Notasabove ... M. murina group & sundry assorted YAMS (see M. murina group, p. 234) 


35. Gills(and often cap) developing sordid pink to reddish spots or stains inage .............. 
wipeaeee Me MB 4 SESS... ee M. maculata & others, p. 235 


35. Netasabove(butfillsanay bedtinged evenly pinkish image)’ 222.2... ...05 0-62 ee 36 
36. Growing solitary or in rows, pairs, or groups, but not normally clustered M. subcana, p. 233 
BO. Nites eller, Wim . Wememmerin . ems, , , JSR cn , Pace eemdson cay ost agg een terry ae enn ras ane 37 
37. Usually growing on hardwood stumps; stalk often rooting in substrate M. galericulata, p. 235 
37 on INGUASa WON ectis Wally aC Mic Oil eT ouuearcesen Arent eter get ee occ wera te gen OReee wr arent ats 38 
38. Fruiting body relatively large (cap 2-5 cm broad), grayish; usually growing near melting snow 

(or shortly after snow melts) in mountains ........ M. overholtsii(see M. subcana, p. 233) 
38. NOU aS a bOVE — . .zamyee. meee rome te tree een teeta ter are et 39 
39. Cap translucent-striate at maturity (when moist), gray to brownish-gray or paler; flesh very 

Py i ee ee M. occidentalis & many others (see M. subcana, p. 233) 


39, NOLa@sa@bOve ...c2.. 05h: See ee ee (see Marasmius, Collybia, & Allies, p. 201) 
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Mycena capillaris (Miniscule Mycena) 


CAP 2-6 (8) mm broad, bluntly conical or bell-shaped to convex, sometimes plane in age; 
surface smooth, gray, soon fading to white, translucent-striate when moist. Flesh very thin, 
odor mild. GILLS adnate to nearly free, well-spaced, grayish then white. STALK 3-7 cm 
long, about | mm thick, threadlike, equal, very fragile, smooth, dark gray when young 
becoming whitish in age. SPORE PRINT white; spores 8-10 = 4-5 microns, elliptical, 
smooth, not amyloid. 


HABITAT: Solitary orinsmall groups on fallen oak(and beech) leaves; widely distributed. 
Fairly common in our area in wet weather, but difficult to distinguish from similar species. 


EDIBILITY: Unequivocally inconsequential. 


COMMENTS: The mycelium of this miniscule whitish Mycena is usually confined toa 
single leaf, so that you can pick up the leaf and carry it home, mushroom and mycelium 
intact. There are multitudes of other minute white to grayish or brownish Mycenas. They 
are especially abundant after long periods of wet weather, but are extremely difficult to 
separate (let alone see!) without a microscope. Their ranks include: M. tenerrima and M. 
osmundicola, even smaller, with well-spaced, nearly free gills, growing on bark, twigs, and 
woody debris (the former witha very short, usually curved stem);M. delicatella, withclose 
gills, gregarious on needles and twigs under conifers; M. albidula, with well-spaced, 
decurrent gills and a convex cap, on leaves and bark of hardwoods; M. stylobates, witha 
flat circular disc at base of stalk; M. paucilamellata, cap only 1-2 mm broad and gills very 
few and foldlike to practically absent; M. ignobilis, growing in mud; and M. juncicola, 
vinaceous-tinged, growing on the culms (stems) of sedges. These Mycenas are among the 
tiniest of all gilled mushrooms. Marasmius species can also be very tiny but tend to havea 
convex to plane cap and dark, wiry or hairlike stem. See also the M. clavularis group. 


Mycena clavularis group (Bark Mycena) 


CAP 4-7 mm broad, rounded to convex or somewhat bell-shaped; surface smooth, striate 
and often grooved or fluted toward margin; white or translucent, the center and striations 
frequently grayish or grayish-brown. Flesh very thin, pallid. GILLS few and widely 
spaced, white or tinged gray, attached to the stalk or separating to form a collar around 
it. STALK 0.5-2.5 cm long, 0.5-2 mm thick, equal except for a small basal bulb or disc; 
white or translucent, smooth, fragile; base often with long white hairs, inserted in bark. 
SPORE PRINT white; spores 8-10.5 microns, round or nearly round to broadly ellip- 
tical, smooth, amyloid. 


HABITAT: Scattered to gregarious on mossy bark of trees (both living and dead); widely 
distributed but not often noticed. In our area it iscommonin wet weather, especially on the 
lower trunks of living oak and madrone trees. 


EDIBILITY: Academic—a tremendous number would be needed fora meal! 


COMMENTS: The above description will apply to a number of small Mycenas that 
typically growin groups or troops (but notclusters) on the bark of trees(see photograph on 
p. 229). Whether the common form in our area is the “true” M. clavularis or a very similar 
species is for the Mycena-experts (of which there are few) to decide. There are several 
species with a similar growth habit, including: M. tenerrima, a minute (cap up to4 mm 
broad) whitish species; M. madronicola, a brownish to vinaceous-buff or grayish species 
with adnate to slightly decurrent gills; and M. corticola, which has a dark purplish to 
vinaceous-brown cap that finally fades to pale grayish-brown, and grows abundantly on 
the bark of both hardwoods and conifers in eastern North America, often by the hundreds. 
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Mycena acicula 


CAP 3-7 (10) mm broad, convex or bell-shaped, but sometimes expanding in age; surface 
not viscid, coral-red when young, soon fading( often from margin inward) to bright orange- 
yellow or yellow. Flesh very thin, yellow, odor mild. GILLS attached (usually adnate), pale 
orange to yellow or whitish. STALK 1-7 cm long, less than 1 mm thick, threadlike, equal, 
brittle, orange-yellow to yellow, smooth except for hairy base. SPORE PRINT white; 
spores 9-11 x 3.5-4.5 microns, elongated-elliptical, smooth, not amyloid. 


HABITAT: Solitary, scattered, orinsmall groups onleavesand debris in woods, especially 
along streams and in other wet places; widely distributed. Common throughout the 
mushroom season in our area, but easily overlooked. I have seen it in large numbers ina 
thicket of oak saplings and blackberries along a stream. 


EDIBILITY: Unknown, but a great many would be needed for a mouthful! 


COMMENTS: This minute Mycena is a delight to behold, its coral-red to yellow cap 
contrasting vividly with the dim backdrop of decaying leaves and humus. One usually has 
to get down on hands and knees to find it! M. oregonensis is a similar miniature species 
whose cap is yellow to yellow-orange from infancy; it grows on needle carpets as wellas oak 
leaves. For larger brightly colored Mycenas, see M. strobilinoides. 


Mycena strobilinoides (Flame Mycena) 


CAP 1-2 cm broad, conical to bell-shaped; surface smooth, not viscid, striate when moist; 
red, soon fading to scarlet, then slowly to orangeand finally yellow oreven whitish; margin 
often scalloped. Flesh thin, yellowish; odor mild. GILLS adnate to slightly decurrent, well- 
spaced, yellow to pale pinkish-orange, the edges scarlet (at least when young). STALK 
3-6 cm long, !-2 mm thick, equal, thin, fragile, orange to yellow; base with orange hairs. 
SPORE PRINT white; spores 7-9 x 4-5 microns, elliptical, smooth, amyloid. 


HABITAT: Scattered to densely gregarious in needle beds under conifers(especially pine); 
widely distributed, but most abundant in the mountains of the Pacific Northwest and 
northern California. It fruits in mild, moist weather. I have not seen it in our area. 


EDIBILITY: Unknown. 


COMMENTS: This little mushroom is likely to attract attention because of its beautiful 
color. The scarlet to yellow cap and stalk, scarlet-edged gills, and orange hairs at the stem 
base make a most distinctive combination of characters such that even beginners should 
have no trouble identifying it. It is one of the more prominent Mycenas in the Pacific 
Northwest, sometimes forming colorful “carpets” so thick that it is difficult to examine 
them closely without stepping on some. M. aurantiomarginata is a closely related species 
with an olive-brown to orange-tinted cap, brilliant orange gill edges, and yellow-orange 
hairs at the stalk base. It is commoner at lower elevations in the Pacific Northwest and I 
find it fairly frequently in our area as well. Brilliantly colored Mycenas without differently 
colored gills edges include: M. monticola, cap coral-red to pink, stalk coral-pink when 
fresh; M. amabilissima, cap bright pinkish-red fading to whitish and stalk soon fading to 
whitish; and M. adonis, with a smaller (5-12 mm broad), scarlet cap that becomes orange 
or yellow-orange and then fades to orange-buff, plus a pale yellow to whitish stalk. All 
three of these occur mainly on needle carpets under conifers. M. luteopallens, on the other 
hand, grows on old walnuts and hickory nuts in eastern North America. It is bright orange 
to yellow before fading. All of the above have stalks which are typically at least | mmthick. 
For minute, brightly colored species with thinner or threadlike stalks, see M. acicula. 
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Left: Mycena clavularis group (p. 227) typically grows on bark of standing trees. Right: Mycena 
capillaripes is one of many species that form dense carpets of delicate domes on duff under conifers. 


Mycena capillaripes 


CAP 0.5-2.5 cm broad, oval becoming bell-shaped or conical, often with a blunt umbo, 
sometimes nearly plane in age; surface smooth, not viscid, usually some shade of vina- 
ceous-gray or gray, the center often browner; translucent-striate when moist, usually 
wrinkled or furrowed when dry. Flesh thin; odor typically nitrous or bleachlike(especially 
when crushed), but sometimes radishlike. GILLS attached (usually adnate), well-spaced, 
typically pallid or vinaceous-gray, at least the longer ones with pale pink or rosy edges(use 
hand lens!). STALK 3-10 cm long, 1-3 mm thick, equal or slightly thicker at either end, 
hollow, smooth, fragile, colored more or less like cap or paler above, sometimes slightly 
yellower in age; base with coarse white hairs. SPORE PRINT white; spores 7-12 x 4-6 
microns, elliptical, smooth, amyloid. 


HABITAT: Scattered to densely gregarious on conifer duff (but occasionally also under 
hardwoods); widely distributed. In our area it often occurs in droves under Monterey pine 
in the fall and winter. 


EDIBILITY: Inconsequential. 


COMMENTS: This is one of several Mycenas that carpet our pine forests witha miniature 
“fungal jungle” of petite parasols. The faint reddish or vinaceous tints on the cap plus 
the pink-margined gills are distinctive. M. rosella is a widely distributed pink to grayish- 
rose species with pale to bright rosy gills that have darker (pale to dark reddish) edges. It 
is uncommon in our area but oftenabundant under pine and other conifers farther north. 
Other terrestrial species with colored gill margins include: M. citrinomarginata, with pale 
yellow to yellow-brown gill edges and spores 8-11 microns long; M. olivaceobrunnea, with 
smaller spores, a smaller cap, and yellowish gill edges; and M. elegans, with pale greenish- 
yellow gill edges. In these species the cap is typically some shade or mixture of olive-brown, 
gray, and/or yellow. 


Mycena purpureofusca 


CAP 0.5-2.5 cm broad or occasionally larger, obtusely conical with a slightly incurved 
margin, becoming broadly conical or bell-shaped or sometimes expanding to nearly plane 
in old age; surface smooth, not viscid, dark purplish witha paler(lilac) margin when young, 
fading to purplish-gray or vinaceous-lavender; translucent-striate when moistand mature. 
Flesh thin, pliant, odor mild. GILLS attached (usually adnate), fairly close, pallid to 
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Mycena purpureofusca commonly grows on pine cones and other woody debris. 


grayish with dark grayish-purpleedges. ST ALK 3-10 cm long, 1-3 mm thick, equal, hollow, 
cartilaginous, colored more or less like cap or paler above; base with white hairsand some- 
times rooting. SPORE PRINT white; spores 8-14 = 6-8.5 microns, broadly elliptical, 
smooth, not amyloid. 


HABITAT: Solitary or in small groups or tufts on conifer wood and debris; widely 
distributed and frequent in our area in the fall and winter. I find it often on old pine cones. 


EDIBILITY: Unknown, and like myself, likely to remain so. 


COMMENTS: The purplish conical cap, dark purplish gill edges, and growth on wood 
or cones typify this species. The stalk does not exudea red latex like M. haematopus. The 
color and stature are reminiscent of Marasmius plicatulus, which has a very tough, brittle 
stalk and pallid gill edges and grows on the ground. Collybia fuscopurpurea hasa similar 
name but has a convex to planecap and isalso terrestrial. Other species: Mycena elegantula 
is closely related, but has a vinaceous-brown to pinkish cap and pale pink to vinaceous gill 
edges; it also grows on coniferous wood and debris, including cones. M. rubromarginata 
grows On spruce and fir and has a browner cap and reddish-brown gill edges. 


Mycena pura (Lilac Mycena) 


CAP 2-5 (6.5) cm broad, obtusely umbonate orconvex becoming broadly convex or plane, 
sometimes withan uplifted margin; surface smooth, hygrophanous, colorvariable: various 
shades or mixtures of lilac, pink, gray, and blue-gray, but varying also to blue-green witha 
yellowish center, or sometimes even whitish tinged purple or blueat the center; translucent- 
striate when moist, otherwise opaque. Flesh thin, soft; odor and taste radishlike. GILLS 
adnate or adnexed, usually tinged cap color (lilac, etc.), but sometimes grayish or white; 
edges pallid. STALK 3-7 (10) cm long, 2-7 mm thick, equal or thicker below, hollow, 
smooth, pallid or colored like the cap or paler. SPORE PRINT white; spores 5-9 x 3-4 
microns, elliptical to cylindrical, smooth, amyloid. 


HABITAT: Solitary or in groups or small tufts on ground in woods, widely distributed. 
Common in our area from fall through early spring, but rarely in large numbers. I find it 
most often with oak, Douglas-fir, and pine. 


EDIBILITY: Edible according to some sources, but one study revealed traces of the toxin 
muscarine. Definitely not reeommended—it is too small to be of value anyway. 


230 


Mycena pura is a terrestrial species that sometimes resembles a miniature blewit. Note how the cap 
becomes convex or plane in age. 


COMMENTS: This is one of the larger Mycenas as well as one of the more beautiful. The 
color is exceedingly variable, but there is usually a trace of lilac somewhere on the fruiting 
body, especially the stem. The convex rather than conical cap is atypical for a Mycena, 
and for this reason it is keyed out under Collybia. The radishlike odoris another important 
fieldmark. The gill edges are not purple or pink asin M. capillaripesand M. purpureofusca, 
and it is strictly terrestrial. It never grows in huge clusters and does not normally fruit in 
dense troops either. I have seen fairly robust specimens whichcould have been mistaken for 
blewits (Clitocybe nuda). Inocybe lilacina is similarly colored, but has brown spores. 
M. pelianthina and M. rutilantiformis are two very similar species witha radishlike odor. 
They differ in having dark reddish to purple gilledges, and the latter typically shows yellow 
at the apex of the stalk. They are not as highly colored as M. pura and both grow on the 
ground under hardwoods. M. amicta is a western species whose cap and stalk are blue to 
blue-green or tinged those colors. It grows on coniferous debris, while M. subcaerulea is 
its eastern, deciduous- woodland counterpart. 


Mycena haematopus __ (Bleeding Mycena) Color Plate 46 


CAP 1-3.5(5) cm broad, oval to bell-shaped when young, with the margin oftenextending 
beyond the gills; in age sometimes convex or plane with an umbo and uplifted margin; 
surface smooth, not viscid, reddish to vinaceous-brown to reddish-brown or pinkish- 
brown, margin often paler (vinaceous-gray); striate at maturity when moist; margin often 
scalloped in age. Flesh thin, exuding a dark red juice when cut. GILLS attached (usually 
adnate or adnexed), fairly close, pallid, often developing reddish stains; edges white or in 
one form reddish. STALK 3-8 (14) cm long, 1-3 mm thick, equal, dull reddish or reddish- 
brown, or sometimes pallid; smooth, fragile; base with coarse hairs, exuding a dark red 
juice when cut or squeezed. SPORE PRINT white; spores 7-11 < 5-7 microns, elliptical, 
smooth, amyloid. 


HABITAT: Solitary or more commonly tufted or in groups on decaying logs and stumps 
(mostly hardwoods). Very widely distributed and common, fruiting in our area from fall 
through spring. 


EDIBILITY: Edible according to some sources, but too small to be of value. 


COMMENTS: One of the most distinctive and common Mycenas, this species resembles 
several others in color, but if the base of the stalk is squeezed a dark red bloodlike fluid will 
emerge. Its growth on wood separates it from other “bleeding” Mycenas(see M. sanguino- 
lenta). Also distinctive is the frequent presence of a sterile band of tissue around the cap 
margin of young specimens. It is suggestive of a veil but breaks up in age or forms a 
scalloped rim around the cap. 
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Left: Mycena sanguinolenta is a common terrestrial species that “bleeds” when broken. Right: 
Mycena galopus looks like numerous other grayish or brownish Mycenas, but its base exudes a milky 
droplet when squeezed. 


Mycena sanguinolenta (Terrestrial Bleeding Mycena) 


CAP 0.3-1.5 (2.5) cm broad, conical to bell-shaped or sometimes convex in age; surface 
smooth, not viscid, color variable: some shade of pale reddish-brown to bright reddish- 
brown to orange-brown, etc; margin often vinaceous and furrowed at maturity. Flesh thin, 
reddish, exuding a dark red juice when cut; odor mild. GILLS attached (typically adnate), 
well-spaced, pallid or tinged flesh-color or reddish, edges dark reddish-brown. STALK 2- 
7.5cmlong, 1-2 mmthick, equal, hollow, fragile, colored more or less like cap, smooth; base 
with white hairs and exuding a dark red juice when broken or squeezed. SPORE PRINT 
white; spores 8-11 x 4-6 microns, elliptical, smooth, weakly amyloid. Cystidia present on 
gill faces and edges. 


HABITAT: Solitary or widely scattered to gregarious or tufted on leaf mold and needles 
in woods or at their edges; widely distributed. Common in our area in fall and winter, 
usually scattered under oak. Innorthern California and the Pacific Northwest it sometimes 
fruits in large numbers under conifers, especially spruce. 


EDIBILITY: Unknown, and like most of us, destined to remain so. 


COMMENTS: True to their names, this species and its close cousin, M. haematopus, 
“bleed” when broken. As such they are the easiest Mycenas to recognize and among the 
most commonas well. M. sanguinolenta is easily distinguished from M. haematopus by its 
growth on the ground, absence of a sterile band of marginal tissue on the cap, and some- 
what different color. The striate or furrowed cap is reminiscent of Marasmius plicatulus, 
but that species has a tough, polished stem and does not “bleed.” Other species: M. subsan- 
guinolenta is closely related but has dark red to orange juice, is slightly yellower overall, 
and lacks cystidia on the gill faces. It often fruits in large numbers under conifers in 
northern California. 


Mycena galopus (Milky Mycena) 

CAP 0.5-2.5 cm broad, conical to bell-shaped or umbonate, the margin sometimes curling 
up in age; surface smooth, not viscid, at first grayish-black (at least at center), but soon 
fading to gray or grayish-brown, then pale gray or even whitish; translucent-striate when 
moist. Flesh thin, soft, odor mild. GILLS well-spaced, attached (usually adnate), white 
to grayish. STALK 4-8 (12) cm long, 1-2 mm thick, equal, fragile, hollow, smooth, dark 
grayish-brown to gray below, paler above; base with white hairs, exudinga droplet of milky 
juice when squeezed. SPORE PRINT white; spores 9-13 x 5-6.5 microns, elliptical, 
smooth, not amyloid or sometimes weakly amyloid. 
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HABITAT: Scattered to gregarious on ground and humus in woods, widely distributed. 
Common in our area during wet weather, especially under redwood and pine, but tending 
to fruit widely scattered over a large area rather than in dense troops or“carpets” likesome 
of our other pine-loving species (e.g., M. murina, M. capillaripes). 


EDIBILITY: Who knows? 


COMMENTS: This ubiquitous Mycena will be encountered by anyone who takes their 
“LBM’s” seriously. At first glance there is little to distinguish it from the myriad of other 
anonymous brown or grayish Mycenas. However, if you break the very base of the stalk 
and squeeze gently, a drop of milky or cloudy fluid will emerge. This is best observed in 
the field, while the fruiting body is fresh. A similar species, M. atroalboides, exudes liquid 
that is clear rather than milky, and often has reddish spots on the gills in old age. It is not 
common in our area but is often abundant farther north under conifers. 


Mycena scabripes (Rough-Stemmed Mycena) 


CAP 1.5-3 (5) cm broad, obtusely conical becoming convex, umbonate, or plane; surface 
not viscid, blackish-brown or dark brown at the center, olive-brown toward the margin, 
but fading somewhat in age to olive-gray or gray; not distinctly striate. Flesh thin, 
brownish-gray, odor mild. GILLS adnate to adnexed or free in age, pallid or tinged cap 
color, sometimes spotted reddish-brown inage. STALK 3-9 cm long, 2-4 mm thick, equal, 
hollow, grayish or colored like cap, with a thin but distinct coating of silky white to grayish 
fibrils and particles. SPORE PRINT white; spores 7-9 x 4-5 microns, elliptical, smooth, 
amyloid. 


HABITAT: Scattered to gregarious or in small tufts in humus and debris in woods; widely 
distributed but not common, or at least seldom noticed. I have found it in our area inthe 
falland winter under redwood and oak. 


EDIBILITY: Who knows? Who cares? 


COMMENTS: The distinguishing feature of this undistinguished Mycena is the presence 
of silky white fibrils and particles on the stem. The olive-brown, more or less umbonate 
cap is also distinctive. 


Mycenasubcana (Neutral Gray Mycena) 


CAP 0.5-2.5 (3) cm broad, oval or obtusely conical to bell-shaped, becoming convex in 
age; surface smooth or witha hoarysheen, grayish to pale gray, usually darkerat thecenter, 


Left: Mycena scabripes is a nondescript species with a minutely scaly or dandruffy stalk. Right: 
Mycena subcana typically grows singly or in pairs or groups (but not clusters) on sticks and branches. 
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sometimes fading to whitish; not viscid, translucent-striate nearly to center when moist. 
Flesh thin, grayish, odor mild. GILLS attached (usually adnate), well-spaced, whitish to 
pale gray. STALK 1|.5-6 cm long, |.5-3 mm thick, equal or enlarged at base, smooth, same 
color as cap or paler, with downy white hairs at base. SPORE PRINT white; spores 
8-10 x 5-6 microns, elliptical, smooth, amyloid. 


HABITAT: Solitary or in small groups (not large clusters!) on dead sticks and branches, 
sometimes on living trees; fairly common on the west coast. In our area it fruits in the fall 
and winter on conifers (especially redwood); I have also found it on tanoak. 


EDIBILITY: Who knows? Who cares? I don’t. 


COMMENTS: This grayish species is representative of a multitude of indifferent grayish, 
wood-inhabiting “YAM’s.” The salient macroscopic features of M. subcana are its 
color, its translucent-striate cap, and its preference for dead sticks and branches 
rather than stumps or logs (a completely different niche!). Unlike many of its kin, it does 
not grow in clusters, but instead fruits alone or in attractive rows of solitary or sometimes 
paired specimens. Typifying those that grow in clusters on stumps or logs is M. occiden- 
talis, a grayish species found throughout the West on conifers. Also clustered on conifers 
is M. laevigata, a whitish species with grayish-black to bluish-gray tints on cap and stalk 
when very young and yellowish discolorations in age; and M. overholtsii, a large grayish 
species found in clumps near melting snow in the spring. Another species, M. parabolica, 
has a growth habit in between that of M. subcanaand M. occidentalis—it grows in groups 
or small clusters on rotting wood and has a sooty black cap that fades to gray in age. 


Mycena alcalina (Alkaline Mycena) 


CAP !4 cm broad, conical to bell-shaped or convex-umbonate, expanding somewhat in 
age; surface smooth, dark brownish-black to grayish-black when very young, soon fading 
to gray, grayish-brown, or yellow-brown; striate when moist. Flesh thin, fragile, odor 
faintly to strongly alkaline (like bleach). GILLS rather close, adnate to slightly decurrent, 
whitish to grayish, sometimes stained reddish-brown in age. STALK 3-10 cm long, | .5-3 
mm thick, equal, pallid to grayish or often sordid yellowish-brown in age; fragile, hollow. 
SPORE PRINT white; spores 8-11 < 5-7 microns, elliptical, smooth, amyloid. 


HABITAT: In groups or tufts on decaying conifer logs, or sometimes densely gregarious 
on needles under conifers; common and widespread throughout North America. Insome 
regions it is most abundant in the spring, but in our area it fruits in the fall and winter. 


EDIBILITY: Who knows? Who cares? I don’t. Do you? 


COMMENTS: The sharp, bleachlike odor is usually quite distinct in this species, and 
helps distinguish it from the throngs of other grayish Mycenas that grow on wood. The 
odor is best detected by crushing the cap. Another common species with an alkaline odor, 
M. leptocephala, is terrestrial, growing on sticks, needles, or even in grass. It is only rarely 
umbonate, and slightly smaller than M. alcalina. Other species: M. metata is terrestrial, 
with a slightly browner cap and faint but sharp odor; M. iodiolens has an antiseptic odor. 
For similar species without a distinctive odor, see M. subcana and the M. murina group. 


Mycena murina group (Yet Another Mycena) Color Plate 48 


CAP 0.7-3 cm broad, conical to bell-shaped, striate nearly to the center when moist; surface 
smooth, not viscid, dark gray to gray when moist, paler (gray to whitish) when faded, 
darker when young. Flesh thin, odor mild. GILLS grayish with pallid edges, attached, 
fairly well-spaced. STALK 3-8 cm long, !|4 mm thick, equal, fragile, smooth, pale to dark 
gray with pallid apex; base with white hairs. SPORE PRINT white; spores 8-11 x 5-7 
microns, elliptical, smooth, amyloid. 
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HABITAT: Scattered to densely gregarious by the hundreds on needle duff under conifers, 
widely distributed. This species and its look-alikes are often abundant in our coastal pine 
forests in the late fall and early winter. They also appear under hardwoods, in grass, even 
in planter boxes and flower pots—i.e., wherever there is organic matter to nourish them. 


EDIBILITY: Who knows? Who cares? I don’t. Do you? Do you care if I do? 


COMMENTS: This species, which has passed under the nameM. stannea, is one of a slew 
of nondescript, odorless, gray to brownish, terrestrial Mycenas that are very prevalent 
under conifers. They are differentiated from each other largely on the basis of microscopic 
characteristics such as the size and shape of spores and sterile cells (cystidia). The one pic- 
tured in the color photograph is not quite as gray as typical M. murina and may well bea 
distinct species, but to the average mushroom hunter it is a“YAM” (“Yet Another My- 
cena”), and thus hardly worth the time and trouble to distinguish. Other “Y AM’s” include 
M. latifolia, M. filopes, M. abramsii, M. pseudotenax, M. atroalboides, ad infinitum. For 
those species with a sharp or bleachlike odor, see comments under M. alcalina, and for 
those with colored gill margins, see M. capillaripes. 


Mycena maculata (Reddish-Spotted Mycena) 


CAP 1.5-5 cm broad, conical to bell-shaped expanding to broadly convex or plane witha 
broad umbo, the margin sometimes uplifted in age; surface smooth, blackish-brown soon 
fading to brown or brownish-gray, but usually spotted with reddish-brownand sometimes 
entirely watery gray; striate when moist. Flesh thin, firm, grayish, slowly bruising reddish- 
brown. GILLS adnate to adnexed, whitish to pale gray, soon stained with reddish spots, 
sometimes entirely sordid reddish in old age; edges pallid. STALK 4-8 (12) cm long, 2-5 
mm thick, nearly equal, smooth, hollow, cartilaginous, pallid above, colored like cap or 
paler below; base with dense white hairs and soon stained reddish-brown, sometimes 
rooting. SPORE PRINT white; spores 7-9 « 4-5 microns, elliptical, smooth, amyloid. 


HABITAT: In small tufts or large clusters onlogsand stumps, especially of conifers; widely 
distributed. It is common in our area in cool, wet weather on redwood, Douglas-fir, etc., 
occasionally also on hardwoods. “The most abundant Mycena on conifer wood in the 
Pacific Northwest,” says Alexander Smith, author of a monograph on the genus. 


EDIBILITY: Who knows? Who cares? I don’t. Do you? Do you care if I do? I won't if 
you don't. 


COMMENTS: This rather unattractive species can be recognized by the sordid reddish 
stains that develop in age and its growth in clusters on rotten wood. The stalk sometimes 
has a“‘tap root” as in M. galericulata. It doesn’t “bleed” like M. haematopus, and the gill 
edges aren’t purple as in M. purpureofusca. M. occidentalis (see comments under M. sub- 
cana) is also common in clusters on conifers, but does not develop reddish stains. Another 
reddish-staining species, M. rugulosiceps, has larger spores and grows on hardwoods 
(alder, rhododendron, etc.) as well as on conifers. M. inclinata is a closely related species 
that is especially common in eastern North America. It often develops reddish or pinkish 
tones as it ages but favors hardwoods and has fibrillose flecks on the lower half of the stalk. 
See top of next page for a photograph of M. maculata. 


Mycena galericulata 


CAP 2-5 (7) cm broad, conical when young becoming broadly bell-shaped to umbonate 
to plane or with an uplifted margin in age; surface moist but not viscid, often radially 
wrinkled nearly to center; buffy-brownto grayish, dingy tan, cinnamon-brown, or grayish- 
brown. Flesh watery gray; odor faintly to distinctly farinaceous or radishlike. GILLS 
adnate to adnexed, often with cross-veins between, white to grayish or in age flushed pale 


Left: Mycena maculata (see p. 235) is one of many Mycenas that grow in clumps on rotten wood. 
Center: Mycena galericulata, young specimens with broadly conical caps; note howstalk roots deeply. 
Right: Mycena galericulata, mature specimens which have opened up so as to resemble Collybias. 


pinkish, but not spotted or stained. STALK 5-10 (14) cm long, 24 (6) mm thick, equal, 
cartilaginous, hollow, smooth, often rooting; grayish-white or colored more or less like 
cap, often darker below. SPORE PRINT white; spores 8-11 x 5.5-7 microns, elliptical, 
smooth, amyloid. 


HABITAT: Solitary to scattered, gregarious, or in small clusters on decaying hardwood 
stumps, logs, and debris; widely distributed and not uncommon in our area in the fall and 
winter. One form— possibly a distinct species—grows on manzanita burls. 


EDIBILITY: Edible, but not reeommended—it is one of the few Mycenas large enough 
to eat, but many of its difficult-to-distinguish relatives have not been tested. 


COMMENTS: This widespread species can be mistaken for a Collybia because the cap 
is convex to plane in age. The telltale traits are its pale color, frequently long, rooting stem, 
and penchant for growing scattered or in small, loose clusters. The gills are often tinged 
pinkish in age, but do not become reddish-spotted as in M. maculata. Other species: 
M. vitilis has a long stem that often has a rooting base that is covered with white hairs 
below the ground. It grows in humus under hardwoods, especially alder. 


Mycena lilacifolia 


CAP 0.8-2.5 cm broad, convex to helmet-shaped, the center slightly depressed in age; 
surface viscid to slimy and translucent-striate when moist, smooth, lilac when very young, 
but soon bright to pale yellow. Flesh thin; odor mild. GILLS well-spaced, usually 
decurrent, pale lilac becoming whitish to pale yellow or pinkish. STALK 14 cm long, 1 -2 
mm thick, equal or enlarged at the base, smooth, slimy-viscid when moist, same color as 
gills but soon yellow; base often with lilac mycelium. SPORE PRINT white; spores 
6-7 x 3-3.5 microns, elliptical, smooth, not amyloid. 


HABITAT: Solitary, scattered, or in groups on rotting conifers, widely distributed. 
It usually fruits in cool weather and is fairly common in our coastal pine forests. 


EDIBILITY: Unknown, but too slippery to be of value. 


COMMENTS: This species is best distinguished from other viscid Mycenas by its yellow 
color and growth on conifers. The gills will sometimes retain their lilac tint longer than 
the cap and stalk, but I have found specimens which showed absolutely no trace of their 
original lilac color. It might be looked for in Omphalina because of the decurrent gills 
(see photo on p. 237), but the slimy stem and cap distinguish it. Viscid, brightly colored 
wood-inhabiting species with non-decurrent gills include: M. leaiana, bright orange to 
yellow, growing in clusters on hardwoods ineastern North America, and certain varieties 
of M. epipterygia (see description on next page), which grow on conifers. 
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Mycena lilacifolia(p. 236) is one of several Mycenas with a slimy cap and stem. Note decurrent gills. 


Mycena epipterygia (Yellow-Stemmed Mycena) 


CAP 0.8-2 (2.5) cm broad, oval becoming umbonate, bell-shaped, or convex; surface 
smooth, slimy or viscid when moist, color variable: mostly yellow with olive or grayish 
tones, sometimes fading in age. Flesh thin, yellowish; odor mild or faintly fragrant. 
GILLS attached, whitish or tinged yellow, fairly well-spaced. STALK 5-9 cm long, 
1-2 mm thick, equal, fragile, hollow, smooth, slimy or viscid when moist, yellow, but some- 
times fading to whitish in old age. SPORE PRINT white; spores 8-10 < 5-6 microns, 
elliptical, smooth, amyloid. 


HABITAT: Scattered to gregarious in needle duff under conifers, widely distributed. It 
is partial to cold weather, fruiting in northern regions in the late fall until frosts setin, and in 
the winter in our coastal pine forests. One variety with a rank odor occurs on decaying 
conifers. The related M. griseoviridis (see comments) frequently fruits nearly melting 
snow in the spring and summer. 


EDIBILITY: Unknown. 


COMMENTS: This is one of several attractive Mycenas with a viscid cap and viscid, 
yellow to greenish-gray stem. The viscid layers may dry out in age, but the colors are dis- 
tinctive. Similar terrestrial species include: M. viscosa, witha strong rancid odorand taste; 
M. epipterygioides, with a dark olive-gray cap that does not fade to white; and M. griseo- 
viridis, with a deep olive to olive-brown to blackish cap, a yellowstem that becomes brown 
or deep vinaceous-brown from the base upward, a cucumberlike odor, and thorny cystidia 
on the gill edges. The latter species is often common under mountain conifers soon after 
the snow melts, but is not restricted to that habitat. Any of these species can be mistaken 
for a waxy cap (e.g., Hygrocybe psittacina), but their gills are not noticeably waxy. 


Mycena rorida (Slippery Mycena) 


CAP (2) 5-10 (15) mm broad, at first rounded or bell-shaped, then expanding to plane or 
nearly so; surface dry, pale brown or brownish-gray to tan, fading to white or yellowish- 
white. Flesh thin, odor mild. GILLS adnate to decurrent, well-spaced, white. STALK 2-3 
(5)cm long, about 1 mm thick, equal, whitish, covered witha sheath of slime when fresh and 
moist. SPORE PRINT. white; spores 8-12 = 4-6 microns, elliptical, smooth, amyloid. 


HABITAT: Solitary or scattered to gregarious on ground and debris under conifers and in 
mixed woods; widely distributed, but not common in our area. I have found it under 
redwood in November. 


EDIBILITY: Too small and slippery to be of value. 


COMMENTS: This little mushroom is easily identified by its pale color, dry cap, and 
sheath of slime on the stem. Plucking it can bea difficult propositionif youtry to grasp it by 
the stalk. Other Mycenas with a pallid to grayish, viscid stem include: M. tenax, witha 
gray-brown to pale gray capand strong disagreeable odor; M. vulgaris, similar but withan 
extremely viscid cap and slight odor; and M. clavicularis, witha dry grayish cap and mild 
odor. All of these occur in groups or troops under conifers. 
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THIS is the largest family of pinkish-spored mushrooms and also the most difficult. It 
is unusual among agarics in having spores which are distinctly angular (several-sided) in 
side and/ or end view. The gills are typically attached to the stalk (in contrast to the other 
major pinkish-spored family, the Pluteaceae), and the stalk is not cleanly separable from 
the cap. The spore color, though characterized as “pinkish,” actually ranges from deep 
flesh-color to salmon- or rosy-pink to dull reddish or sordid pinkish-cinnamon, whereas 
the pinkish-spored members of the Tricholomataceae (e.g., Clitocybe) have pale or dull 
pinkish, non-angular spores. 

The Entolomataceae have a very confusing nomenclatural history. Four principal 
genera have traditionally been recognized— Clitopilus, Entoloma, Nolanea, and Leptonia 
—but the presence of intermediate forms has led some mycologists to consolidate all but 
Clitopilus ina single giant genus, Entoloma, while recognizing a few smaller genera (e.g., 
Rhodocybe) that differ microscopically. To muddle matters more, the name Rhodophyllus 
is often used instead of Entoloma, and Rhodophyllaceae instead of Entolomataceae. 
The result is that each species has a surfeit of superfluous synonyms—for instance, 
Leptonia sericella, Alboleptonia sericella, Entoloma sericellum, and Rhodophyllus 
sericellus are all names for the same fungus! (Human beings are certainlya confusing—and 
confused—lot!) 

The mushrooms do little to ameliorate matters, for they are exasperatingly difficult to 
demystify. Some Entoloma-experts have resorted to such abstruse activities as measuring 
the urea concentration of the fruiting body or determining the type of symmetry exhibited 
by the spores in their efforts to delineate the various genera and species! 


In North America the Entolomataceae are largely woodland fungi, but some species 
grow in open or grassy areas. The vast majority are terrestrial (in contrast to the wood- 
inhabiting genus Pluteus), but a few occur on rotting wood. Several species are poisonous, 
and in view of the difficulty in identifying them, beginners should avoid the entire group. 
Particularly dangerous are some of the large fleshy Entolomas—a fact which clearly 
invalidates the old adage that “any mushroom with pink gills is edible” (a reference, no 
doubt, to Agaricus). 

From two to nine genera are recognized, depending on whethera “lumper” or“splitter’ 
is doing the recognizing. Several of the genera are small and rare (e.g., Claudopus and 
Pouzarella); these are included in the following key but not treated beyond it. 
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Key to the Entolomataceae 


1. Growing on dung or on other mushrooms; widely distributed but rare ................ pA) 
I. "Growing. omwood, Dumus, OF CLOUNG.. ... Mette. «tee sc. on. « eee ee 2 
2. Stalk lateral to absent; fruiting body small, usually on wood (rarely on ground) ......... 3 
2. Stalk present, usually central or slightly off-center; on ground or sometimes on wood .... 7 
3. Gills pale orange, orange, or yellow or gilledges split lengthwise (see Tricholomataceae, p. 129) 
SNA Vee Be oe pee ee Boggs ee ss gee eee 4 
4. Qdorsironglyunpleasant¢okum like) secmsrcnemnseenem aeemewmmrene gece ew, Claudopus graveolens 
S| TT Moco kb kd lle’ 5 
5. Cap felty or hairy, white, 4-20 mm broad; spores not angular ...... (see Crepidotus, p. 405) 
3. Notas above, spores dugular Underthe microscope .©...5.....-04. 4.0.0.5. ...00m5 0. 6 
6. Cap brownish-orange to grayish-brown beneath a dense layer of whitish fibrils; odor usually 

farinaceous; stalk silky-hairy, base often with white mycelial threads . Claudopus byssisedus 
6. Cap whitish to gray or pinkish-gray, not as hairy as above, 3-7 mm broad; odormild ....... 

re POO RRs Leen eds (Bre Bs Je ooo Claudopus depluens 
7. Gills purple or purple-tinged; spores not angular ........... (see Clitocybe & Allies, p. 148) 


7. Not with above features; gills rarely purple, and if so then spores angular ................ 8 
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Gills often decurrent (but sometimes adnate or even notched); cap and stalk never bluish, violet, 
or black; spores warted or longitudinally lined in side view, angular only inend view ...... 
NT Re Ee ee ON ee PAT a OE Clitopilus & Rhodocybe, below 

Not as above; spores usually angular in side view or not angularatall .................. 9 


Cap and/or stalk blue, blue-black, blue-gray, violet, steel-gray, or black, at least when young 
AOMNLC Sie ne ert ete er Lone MN Ramen neath Peremerera, eS, 10 


Stalk usually 5 mm thick or more; usually growing on ground ..............-.-02-05 1] 
Stalk slender, usually hollow and fragile or cartilaginous, typically | .5-5 mm thick at apex, or if 
thicker then gra wile On WOO lf... . caste eee. ee ee ae Leptonia & Allies, 248 


Stalk fibrillose-scaly, often with a metallic luster or iridescence; cap usually fibrillose-scaly 
AUN OS once ccs Sa oe EE IN UWE io ks bce es ee Leptonia & Allies, p. 248 
Stalk smooth to finely fibrillose, or if fibrillose-scaly then capsmooth ..... Entoloma, p. 242 


Fruiting body small and white (or in age tinged yellowish or pinkish) Leptonia& Allies, p. 248 
IS) 9 S1Se SHY SPI fe ee Soe gine ee eko no ie i 


Cap hairy and/ or scaly and base of stalk with coarse, stiff hairs; not common ... Pouzarella 
INSURE AS UelOSerae ys ake a A IO I ee ee ae es yr eee ae ee 14 


Sialigileshy. A iMthiCk Of MOlanaemanmaies ee A eens 3 oe ome lS 
Stalk slender, usually hollow and fragile or cartilaginous, usually less than5 mmthick ... 17 


Spore print pale to dull pinkish; spores not angular ........ (see Tricholomataceae, p. 129) 
Spore print deep flesh-color to salmon-pink to pinkish-cinnamon or darker; spores angular 
(sliMa) Sia AOMORI i: NN SOE ES 3 NS) eee a he 16 


Cap conical to bell-shaped or with a pointed umbo (but may expand with age) Nolanea, p. 245 
Not as above (but cap may be bluntly conical when young) .............. Entoloma, p. 242 


Growing on or near wood; spores smooth or at least not angular ...................-. 18 
Usually terrestrial (but occasionally on wood); spores angular under microscope ....... 19 


Gills usually free (or nearly free) and close together ................. (see Pluteus, p. 254) 
NOLES EOIN Ces eed tee at re Piet ger een nat ea ere eR Ne (see Tricholomataceae, p. 129) 


Stalk yellow-green or gills pale with pink edges ................. Leptonia & Allies, p. 248 
I IISCUE = Str 01 cli A Eg fey ere oa re ra Cee ne ear Wake ec mera ts meee 20 


Cap conical to bell-shaped or umbonate, or if convex to plane then smooth or silky; cap not 
ier a wt “Sot Otte bodes eee cam eign aid ta ne, male ce et are ae Nolanea, p. 245 
Cap convex to plane or umbilicate and usually finely fibrillose, scurfy, scaly, or fibrillose-scaly, 
at lenst-at ihe center (and patticularly iiage) .....-..--.-25..2- Leptonia & Allies, p. 248 


Parasitic on other mushrooms (mostly chanterelles and polypores); fruiting body minute, 
grayish to white; small stalk usually present ..................... Claudopus parasiticus 
Notas above: growing Omdumg 5... ee.02.00 css taney ss Clitopilus & Rhodocybe, p. 239 


CLITOPILUS & RHODOCYBE 


Small to medium-sized, mostly terrestrial mushrooms. CAP convex to plane or depressed. GILLS 
usually adnate to decurrent. STALK thick or slender, fleshy or rather fragile, central or off- 
center. VEIL and VOLVA absent. SPORE PRINT pinkish to salmon, flesh-colored, or pinkish- 
cinnamon. Spores angular in end view only; in side view longitudinally ridged (Clitopilus) or 
bumpy to warty (Rhodocybe). 


THESE two small genera of pinkish-spored mushrooms typically have adnate to decurrent 
gills and spores which are angular only in end view. They are a rather lackluster lot, most 
likely to be confused with species of Entoloma, which usually have notched gills, and 
Clitocybe, which have paler, non-angular spores. Several small species of Leptonia and 
Eccilia have decurrent gills, but their spores are angular in both side and end view. There 
are also several R hodocybes with notched gills; these are likely to be confused with Colly- 
bia or Entoloma unless their spores are examined under the microscope. 

Both Clitopilus and Rhodocybe are small genera, but some of their species are quite 
common. Two are described here (one from each genus) and several others are keyed out. 
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Key to Clitopilus & Rhodocybe 


Odor like a candy store or bubble gum (break open capifunsure) ..... (see Nolanea, p. 245) 
OSC i i TN Mee a hc OM od Mee oor p an 2 


Cap reddish-brown to orange-brown, cinnamon, pinkish, yellowish-ochre, or tan ........ 3 
Cap white or grayish to grayish-brown, olive-brown, etc. ......... 0.0 eee eee ee teens 4 


Cap 2-12 cm broad, opaque; stalk usually at least 5 mm thick; fairly common in California, 

emer evorclel Vy GIST rN UEC. cc soca: cites Ee R. nuciolens & others, p. 241 
3. Cap usually less than 5 cm broad and translucent-striate when moist; stalk 1-7 mm thick; 
CHG ogee = An I TR Me eee aes oS R. nitellina(see R. nuciolens, p. 241) 


4. Found on dung or compost; cap small, stalk often poorly developed ..... C. passeckerianus 
hee DIOLS Foye. Mi ci i BM aE te iis A) ee eee eg 5 


5. Cap gray to grayish-brown; “aborted” fruiting bodies often found that are somewhat puffball- 
like: whitish to pinkish-tan and bumpy on the outside, marbled within; common in eastern 
NortheAmnerica; spores anpularpimsidewiew ...-....,.-...06>... - (see Entoloma, p. 242) 

Notas AhOve ... = 5. mmm ecore -peaceee eee reer « momen Sr ee ee 6 


Gills decurrent; cap white to grayish and typically 3 cm or more broad ................. z 
Not as above; cap smaller and/ or dark brown to olive-brown, etc. ............ 00. eee eee 9 


Taste bitter; cap often cracked concentrically ....... R. mundula (see R. nuciolens, p. 241) 
Not as above 


Stalk often somewhat off-center and fairly slender (4-12 mm thick); odor pleasant; typically 
not growing in clusters; spores longitudinally lined under microscope .. C. prunulus, below 
Stalk often quite thick; sometimes clustered; spores not lined (see Clitocybe & Allies, p. 148) 


oo 


Spores finely warted in side view, angular only in end view R. caelata(see R. nuciolens, p.241) 
Spores ANgUlar MisiGe ANG CMG VICWS .. scensssusenncns conapunieisesss «ps (see Leptonia & Allies, p. 248) 
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Clitopilus prunulus (Sweetbread Mushroom) 


CAP 3-10 cm broad, convex becoming plane or centrally depressed; surface dry and 
slightly felty or in one form slightly viscid when moist, smooth, white to gray; margin often 
lobed or wavy. Flesh rather thin, white; odor strongly but pleasantly farinaceous (like 
sweetbread). GILLS decurrent or occasionally adnate, fairly close, narrow, whitish to 
gray, then dusted pinkish by spores. STALK 2-8 cm long, 0.4-1.2 cm thick, central or off- 
center, solid, equal or tapering downward, white or grayish. SPORE PRINT flesh-colored 
or salmon; spores 9-12 x 5-7 microns, elliptical, longitudinally ridged, angular only in end 
view. 


Clitopilus prunulus looks like a Clitocybe with its decurrent gills and white to gray color, but its 
spores are pinkish and show ridges under the microscope. The tree frog shown here is very tiny! 


CLITOPILUS 24] 


HABITAT: Solitary to scattered or in small groups on ground in open woods and grassy 
places near trees; widely distributed. It is fairly common in our area in the fall and winter, 
usually under oak or pine. 


EDIBILITY: Edible and choice, but not recommended. It is rated highly in Europe but is 
easily confused with poisonous mushrooms such as Clitocybe dealbata. 


COMMENTS: The pinkish spores, decurrent gills, white to grayish cap, and strong odor 
of meal are the fallible fieldmarks of this unremarkable fungus. The poisonous Clitocybe 
dealbata closely mimics it but is somewhat smaller and has white spores. Clitocybe sub- 
connexa and its close relatives have pinkish spores, but grow in clusters and are more 
robust. The name Clitcopilus orcellus has been given to forms of C. prunulus with a white, 
slightly sticky cap, but it is no longer regarded as a distinct species by most mycologists. 


Rhodocybe nuciolens 


CAP 2-7 (11) cm broad, broadly convex becoming plane or slightly depressed or some- 
times slightly umbonate; surface smooth, not viscid, dull pinkish to pinkish-brown, 
pinkish-tan, or sometimes cinnamon-brown to brick-colored, fading as it dries (especially 
toward margin), sometimes with watery spots or bands. Flesh white or pale ochre; odor 
usually rather spicy. GILLS whitish becoming pinkish as spores mature; close, adnate or 
notched or sometimes slightly decurrent. STALK 2-8 (15) cm long, 0.4-1.5 (4) cm thick, 
equal or occasionally thicker at base, whitish or colored like cap (but usually paler). 
SPORE PRINT rosy-buff; spores 5.5-7.5 x 3.5-4.5 microns, elliptical and warty in side 
view, angular in end view. 


HABITAT: Solitary, scattered, or in groups or tufts in humus or onrotten wood; common 
in central and southern California in the fall and winter, but more widely distributed. It 
occurs under both hardwoods and conifers; I find it most often with redwood. 


EDIBILITY: Uncertain. Greg Wright of Los Angeles says it has an excellent flavor, but 
that one collection caused sweating, chills, and other symptoms of muscarine poisoning. 


COMMENTS: The dull pinkish to brick-colored cap and pinkish spores are the distin- 
guishing features of this eminently undistinguished fungus. The gill attachment is quite 
variable, leading to confusion with Clitocybe inversa (which has white or buff spores), 
candy caps (Lactarius fragilis and L. rufulus), and various Collybias, but the pinkish 
spores and pinkish gills at maturity are distinctive. There are several other Rhodocybes 
that are difficult to key to genus without examining the spores. These include: R. nitellina, 
cap up to 5 cm broad and orange-brown to reddish-brown to pinkish-cinnamon or ochre 
witha translucent-striate margin when moist; RK. roseiavellanea, one of several uncommon 
wood-inhabiting species with a more or less tan cap; R. mundula, cap 3-7 cm broad, 
grayish, and bitter-tasting; R. caelata, with asmall(1-3 cm) grayish cap and decurrent gills; 
andR. aureicystidiata, also small, but with a darker cap that bruises dark or dingy reddish. 


Rhodocybe nuciolens is variable in size, shape, and color, but always has pinkish spores. These are 
rather small specimens. 
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ENTOLOMA 


Medium-sized to fairly large terrestrial mushrooms. CAP typically convex to plane or uplifted, 
usually not scaly.GILLS typically attached (usually notched), fairly close to well-spaced, usually 
pinkish or flesh-colored in old age. STALK fleshy, smooth or slightly scaly, central. VEIL and 
VOLVA absent. SPORE PRINT pinkish to flesh-colored or cinnamon-pinkish. Spores angular. 


ENTOLOMAA is easily the most conspicuous genus in the Entolomataceae. As defined 
here it is comprised of fleshy, pinkish-spored, terrestrial mushrooms that correspond in 
shape and stature to the white-spored genus Tricholoma. The cap and stalk are smooth to 
only slightly scaly; the gills are usually notched but vary in their attachment (however, they 
are not truly free as in Pluteus, and only rarely decurrent as in Clitopilus). In contrast to 
Nolanea and Leptonia, the stalk is typically fleshy, but there are numerous nondescript 
forms with a “somewhat fleshy” stalk, giving the “lumpers” (see p. 10) a good excuse to 
broaden the definition of Entoloma to include both Nolanea and Leptonia. 

Because of their larger size Entolomas are much easier to see than Nolaneas and 
Leptonias—but they are just as difficult to differentiate, if not more so. Most species area 
forgettable shade of brown, gray, dingy olive, or dull yellow, but a few feature the blueand 
violet hues so typical of Leptonia. 

Entolomasarealmost exclusively terrestrial—a good means of distinguishing them from 
deer mushrooms (Pluteus)—and grow mostly in the woods. Some are probably 
mycorrhizal (in Europe several are associated exclusively with trees and shrubs of the rose 
family—an unusual habitat for mushrooms). In our area they are particularly common 
under hardwoods (oak, tanoak, madrone) in the late fall and winter, and are often most 
abundant when other mushrooms are rather scarce. 


Entolomas should not be eaten. Several species are quite poisonous—e.g., FE. lividum 
and E. rhodopolium—and the few that are definitely known to be edible are not easy to 
recognize, with the possible exception of E. abortivum, an eastern species that frequently 
produces aborted or misshapen fruiting bodies. 

Entolomaisa fairly large genus even in its strictest sense. Three representative species or 
species “complexes” are described here, but according to Entoloma-expert David Largent, 
several of our local species are endemic and undescribed. 


Key to Entoloma 


I. Cap red-brown to orange-brown, cinnamon, or pinkish (see Clitopilus& Rhodocybe, p. 239) 
1. Notas above; cap blue, gray, black, grayish-brown, grayish-yellow, olive-brown, whitish, etc. 
( butemdyahettustedspimkish bysgpones) ..... 6... oe... w. . Sw. ee. ee. ee 2 


2. Cap gray to grayish-brown and gills usually decurrent; “aborted” fruiting bodies often found 
(infected by mycelium of Armillariella mellea) that are whitish to pinkish-tan and bumpy on 


the outside, marbled within; common in eastern North America ........... E. abortivum 
2. Notas above; gills typically not decurrent; “aborted” fruiting bodies absent ............. a 
3. Cap and/or stalk bluish-gray to steel-gray to dark blue, violet-tinged, indigo-blue, or black 
0 eS TP Se MS tc atgaoo bud bye mee ou lems 4 
a, INGEN BIOS a: i PE ee cs RM rs eis 6h Gloeo Solu ene 6 


Only the stalk bluish or violet; cap brown to dark brown and smooth; stalk rather slender; found 
on wood or ground E. trachysporum var. purpureoviolaceum (see Leptonia carnea, p. 250) 


IN Gasca OV Ce eam wre ere et ere lar terete ere: hie RN BOE ee eM a BNE oO Stearate 5 

5. Cap at least slightly viscid when moist; stalk (0.5) 1-3 cm thick; cap blue-gray to steel-gray to 
vViolet-eray to black, common <, 4.5-.2.0-. 5.1.6 oe oa ee E.. madidum, p. 243 

5. Cap and/or stalk deep indigo-blue; cap not viscid, stalk usually more slender than above; not 
COMMON eee eee ea eee eles E. nitidum (see Leptonia carnea, p. 250) 

6. Odor nitrous or bleachlike when fresh(crush flesh ifunsure) ... FE. nidorosum group, p. 244 


ox Odor mild or at least mot as#bove 22, .4es4.6.66604 5000, eee eee. eee y 
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fa Cap whitesor wits hi When diresh. 256 5 et oo oe = ee eos eee boo 8 
“e Cap met whit® 42. 60..8eee-. hee ees. Rn lant = = + amy 2 
Be Sones wor anowlat Tate em ew er a ee (see Hebeloma, p. 463) 
8. Spores angular under microscope; not uncommon .............. a 


Reo”, 0 See E. prunuloides & E. speculum (see E. rhodopolium group, below) 


9. Gills tinged yellow when young; stalk 1-3 cm thick; mainly found in eastern North America 
so OL, 5oR, RRS TRAE rT rm E. lividum (see E. rhodopolium group, below) 
9. Notas above; widely distributed ................. E. rhodopolium group & others, below 


Entoloma madidum (Midnight Blue Entoloma) Color Plate 51 


CAP (3.5) 5-15 (20) cm broad, obtuse or convex becoming plane or remaining broadly 
umbonate, the margin sometimes uplifted in age; surface viscid to slightly lubricous when 
moist, smooth or wrinkled, often with a fibrillose or streaked appearance; blue-gray to 
nearly black to violet-gray or steel-gray, sometimes fading inage to fuscous or occasionally 
with ochraceous stains or paler areas. Flesh thick, firm, white; odor usually farinaceous. 
GILLS notched or adnexed or at times appearing free, close, white or tinged cap color, 
becoming pinkish or flesh-colored as the spores ripen. STALK 4-13 cm long, (0.5) 1-3 cm 
thick, solid, firm, fleshy, fibrillose, equal or witha tapered base or often thicker in middle; 
upper portion blue-gray or colored like cap, base whitish to slightly yellowish (but occa- 
sionally white throughout). SPORE PRINT flesh-color to pinkish-cinnamon; spores 6.5- 
8.5 (10) x 6-8 microns, nearly round to broadly elliptical but angular (5-6 sided). 


HABITAT: Solitary, scattered, or gregarious on ground in woods; widely distributed but 
especially common along the west coast in the fall and winter. In our area two slightly 
different forms occur—one with conifers (especially redwood), the other with hard woods 
such as tanoak and madrone. The European version is said to grow in grass! 


EDIBILITY: Edible, with meaty flesh and a good flavor. However, many fleshy 
Entolomas are toxic, so be certain of your identification! 


COMMENTS: One of the few Entolomas that can be recognized easily in the field— 
the black to bluish-gray or violet-tinged cap, pinkish spores, notched or adnexed gills that 
are whitish when young, and firm, fleshy stem render it distinct. It has the aspect of a 
Russula, but is notas brittle and does not have white or yellowspores. Itis much largerand 
fleshier than the small bluish-black Leptonias (L. parva, etc.) and is not nearly as purple 
as the blewit (Clitocybe nuda). The viscid or lubricous cap(when moist) separates it from 
E. nitidum and Leptonia carnea, which are also more vividly colored. Tricholoma porten- 
tosum is quite similar, but has white spores and a white stem. 


Entoloma rhodopolium group 


CAP 3-12 (15) cm broad, convex or broadly umbonate becoming plane or slightly de- 
pressed; surface smooth, not viscid or only slightly so, gray to grayish-brown to yellowish- 
gray, usually paler as it dries; margin often wavy or splitting in age. Flesh firm, white; odor 
mild to slightly farinaceous, but not bleachlike. GILLS adnate or notched, whitish or 
tinged cap color, becoming pinkish as the spores ripen; fairly close to rather well-spaced. 
STALK 4-13 cm long, 0.5-1.5 (2) cm thick, fleshy, equal or tapered below, dry, white or 
tinged gray. SPORE PRINT pinkish-salmon to deep flesh-color; spores 8-11 x 7-9 
microns, nearly round but angular. 


HABITAT: Solitary, scattered, or in groups or clusters on ground in woods, mainly under 
hardwoods; widely distributed. In California it is quite common in the fall and winter 
under alder, but has many look-alikes that occur with oak, tanoak, and madrone. 
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EDIBILITY: Poisonous—causing vomiting, diarrhea, and abdominal cramps that may 
require hospitalization! All fleshy Entolomas should be strictly avoided, although some 
are said to be edible—they are difficult to differentiate and not well known. 


COMMENTS: The above description will fit a number of medium-sized to large, showy 
woodland Entolomas with a smooth, grayish to yellowish or tan cap, fleshy stem, attached 
(usually notched) gills, and pinkish spores. They are the most common and conspicuous 
of our Entolomas (along with the E. nidorosum group) as well as the most dangerous. As 
a group they can be recognized by their color and Tricholoma-like stature (i.e., they are 
never as slender as the similarly-colored Nolaneas). Distinguishing between the various 
Entolomas within the group (as loosely defined here) is strictly a matter for specialists. 
The largest and most infamous of the lot, E. lividum, (also called E. sinuatum), has a tan 
to grayish or pallid cap that is 6-20 cm broad or more, pale yellowish gills when young, and 
a thick (1-3 cm) stalk; it is common ineastern North America, but has not yet been reported 
from California. Other species include: E. grayanum, a common fleshy eastern species; 
E. clypeatum, whose cap is grayish-brown to olive-buff and streaked with darker fibrils; 
E. prunuloides, with a large white viscid cap; and E. speculum, slender, with a dry white 
or whitish, often umbonate cap. The latter species occurs in California, but the others 
may not. (According to Entoloma-expert David Largent, many of California’s large, 
fleshy Entolomas are undescribed and probably endemic.) 


Entoloma nidorosum group (Nitrous Entoloma) 


CAP 3-12 cm broad, convex becoming plane or depressed or occasionally broadly umbo- 
nate; surface smooth, not viscid or slightly so when moist; olive-brown to brownish to 
grayish-brown or pale yellowish-brown when moist (but see comments), paler (grayish to 
grayish-yellow or even whitish) as it dries; margin often wavy in age. Flesh pallid; odor 
distinctly nitrous (bleachlike) when fresh, but fading after sitting awhile; taste rather 
rancid-oily. GILLS white or pallid, becoming pinkish as the spores mature; usually 
adnexed or notched, sometimes adnate; fairly well-spaced to fairly close. STALK 4-12 
cm long, 0.3-1.5 cm thick, more or less equal or narrowed at base, whitish or faintly yellow, 
fibrillose-striate, firm, fleshy, solid. SPORE PRINT pinkish-salmon to deep flesh-color; 
spores 7-9 x 6-8 microns, nearly round but angular. 


Entoloma nidorosum group. The larger Entolomas are notoriously difficult to identify, but this 
species “complex” has a distinctive bleachlike odor. Some are stouter than the specimens shown 
here, others are more slender. The gills are usually adnexed or notched. 
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HABITAT: Solitary to scattered or gregarious (sometimes tufted) on ground in woods, 
widely distributed. Common in our area under hardwoods in the fall and winter. 


EDIBILITY: To be avoided. The very similar E. ferruginans (see comments) is apparently 
edible, as it has been mistaken inexplicably (but harmlessly) for the blewit (Clitocybe 
nuda), in spite of its unpleasant taste and unpurple color. Several similar Entolomas are 
quite poisonous, however (see the E. rhodopolium group). 


COMMENTS: The bleachlike odor of fresh specimens is usually quite pronounced, and 
serves to separate this species complex from other gray to brown, fleshy Entolomas. The 
stature of E. nidorosum is typically rather erect and slender, but the stalk is distinctly 
fleshy, in contrast to species of Nolanea. Other Entolomas with a bleachlike odor include: 
E. pernitrosum, with a persistent odor (i.e., one that doesn’t fade); and E. ferruginans, 
which is one of the commonest gilled mushrooms in the live oak woodlands of southern 
California, and the most common Ento/oma there (it also occurs in our area and probably 
throughout the state). It differs from E. nidorosum in its more variable cap color (hazel 
to buff, pale yellow, olive-brown, dark brown, or nearly black), thicker stalk (up to 2.5 or 
even 3 cm thick) whichis often tinged with the cap color, and slightly larger spores. Whether 
it is indeed a distinct species endemic to California, or merely a robust version of E. nido- 
rosum, is for the Entoloma-experts to decide. 


NOLANEA 


Smallish, mostly saprophytic, terrestrial mushrooms. CAP usually smooth, often silky when dry, 
typically conical, bell-shaped, or distinctly umbonate, at least when young, but sometimes convex. 
GILLS typically attached (adnate to adnexed or sometimes decurrent), but sometimes appearing 
free. STALK typically slender and fragile or cartilaginous; usually hollow and easily splitting; 
central. VEIL and VOLVA absent. SPORE PRINT pinkish to flesh-colored to salmon- or 
cinnamon-pinkish. Spores angular (sometimes shaped like jacks or ice cubes!), not amyloid. 


THESE are small, drab, gray to brownish mushrooms with a thin, cartilaginous or fragile 
stem and a conical to bell-shaped or distinctly umbonate (“nippled”) cap. The shape and 
stature of the fruiting body are reminiscent of the white-spored genus Mycena, but the 
spore color, of course, is pinkish. The cap is convex to plane in a few species, but never 
(or only rarely) umbilicate as in Leptonia. Entoloma differs by its fleshy stem, but thisis a 
somewhat ambiguous character, and the two genera intergrade. 

Nolanea species are differentiated largely on microscopic characteristics such as the 
presence or absence of cystidia (sterile cells) on the edges of the gills. They are especially 
common under conifers, but also occur with hardwoods and in lawns and pastures. 

Most are of unknown edibility but some, such as N. verna, are said to be poisonous. 
Three widely distributed species are described here. They are similar to one another in 
appearance but differ in habitat and season. Two colorful and distinctive eastern species 
are also included in the key, plus the infrequently encountered genus Eccilia. 


Key to Nolanea 

1. Odor sweet, like a candy store or bubble gum (break open the cap if unsure) ............ 2 
lee Qoor nuldvendistimctivesbutaetassbove weyers. @.....-..-- ce eee ee ee eee eee ee eee 3 
2. Stalk (and usually the cap) yellowish ............. N. icterina(see N. verna group, p. 247) 
2. Cap and stalk more or less grayish-brown ....N. fructufragrans (see N. verna group, p. 247) 
3. Cap pink to yellow or orange and conical or bell-shaped (or if expanding in age then retaining 

Bidistinel Winiba), toundunenstem NorthwAnientca ........ 2. <2. $0.0 cee ne etd v ewes 4 
See Ol aaove, Cap NOtMslally piientWiCOlOled — 8... 6.66. c cece ect ee ee ee bee sees 5 
Cog herommeilon aS GENO OL ney ser, See ea ree N. murraii 
mee POLe OF IcSS SaIMIOM-C@lfeCe oe. ee. ke eee ee tee enw enn ens N. salmonea 
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5. Stalk minutely velvety; cap reddish-brown to blackish (at least at center); odor usually strong, 


lke rene minmiserrcyr aS... ces « gam + dette Seder anne, (see Tricholomataceae, p. 129) 

D.  IN@teaseaDONe © oc nce cee heck ibd cee ae oes ee) 5 Oe eee Cece ee ee oe 6 
6. Fruiting mainly in the spring, especially in areas with snowfall ...... N. verna group, p. 247 
©. UMOU as AMOVS cassie ease io wanes 466 Ret cee Ms a a ee rr 7 
7. Usually growing in grass or open areas; odor of crushed flesh farinaceous (like raw meal or 
CEA CTU 0, N55 (Rae age oO Aa ott eo RE FLAP RD ET N. sericea & others, below 

7. Usually growing in woods or under trees; odor mild or various, sometimes farinaceous ... 8 
8. Cap conical to bell-shaped, or if expanding somewhat then usually retaining a distinct umbo 
EG eee N. staurospora & others (see N. sericea, below & N. verna group, p. 247) 

Gap breraly comical convex lane™ . ee i Fe, ony ae 9 

Pm Gul decwmrent. 2.6.5 .4k 2. SR 35505 Bt os ee ee. < ee eee Eccilia 
o (nillsitomeentrent oa. 3.25.8. eee: + aoe: eels a cd N. stricta & others, below 


Nolanea stricta (Strict Nolanea) 


CAP 2.5-7 cm broad, conical or bell-shaped expanding to broadly convex or even plane, 
but usually with a distinct, sometimes pointed umbo; surface smooth, hygrophanous, 
watery cinnamon to grayish-brown when moist, paler and often somewhat streaked when 
dry. Flesh thin, fragile, odor mild. GILLS broad, adnate to deeply notched, adnexed, or 
free; pallid becoming flesh-colored in age, fairly close. STALK 5-15 cm long, 2-5 (10) mm 
thick, typically long and straight (strict), hollow, fragile, splitting easily, equal or tapered 
slightly upward, longitudinally striate; whitish or colored like cap (but usually paler); base 
whitish and often downy. SPORE PRINT salmon-pink or pinkish-cinnamon; spores 
9-13 x 6-9 microns, elliptical but angular. Cystidia absent on gill edges. 


HABITAT: Solitary, scattered, or in small groups on ground or very rotten wood, under 
both hardwoods and conifers; widely distributed. I have found it—or a very similar 
species—in our area in the late fall, winter, and spring. 


EDIBILITY: Unknown—to be avoided. 


COMMENTS: Also known as Rhodophyllus strictior and Entoloma strictius, this is one 
of a number of attractive but difficult-to-identify, pinkish-spored, woodland mushrooms 
witha long, straight (“strict”), slender stalk that splits or breaks easily,andagrayto brown 
cap. Similar species include: N. hirtipes, with a grayish-brown cap, farinaceous odor, and 
cystidia on the gill edges; and Leptonia jubata, with a convex to plane or uplifted, minutely 
hairy or velvety cap. For smaller species with a conical or “nippled” cap, see comments 
under N. verna. 


Nolanea sericea (Silky Nolanea) 


CAP 2-4 (6.5) cm broad, convex becoming plane or with a slight umbo; surface smooth 
but not viscid, hygrophanous: dark brown (umber) to dark olive-brown to grayish-brown 
or hazel-brown when moist, paler or grayer with a silky, often streaked appearance when 
dry. Flesh thin, watery; odor usually farinaceous, at least when crushed. GILLS adnate to 
adnexed, notched, or nearly free, pallid to grayish or tinged cap color, then dusted pinkish 
with spores. STALK 2.5-5 (10) cm long, (2) 3-8 mm thick, equal or witha slightly enlarged 
base, often short, fragile, longitudinally fibrillose-striate and silky when dry; grayish- 
brown or colored like cap, the base whitish. SPORE PRINT deep salmon-pinkish or 
cinnamon-pinkish; spores 8-13 x 6-9 microns, elliptical but angular-nodulose. Cystidia 
absent on gill edges. 


HABITAT: Scattered to gregarious in pastures, on lawns or hillsides, in waste places, 
sometimes also in woods or under willows; widely distributed and common in our area 
from the fall through early spring. Unlike many mushrooms, it tends to fruit during rainy 
spells rather than following them. 


Nolanea sericea is common in pastures and other grassy places and occasionally turns up in the 
woods as well. The cap usually has a silky sheen in dry weather. 


EDIBILITY: Unknown. 


COMMENTS: Only when this species is found in grassy places can the beginner hope to 
distinguish it from the throngs of other brown to grayish Nolaneas, Entolomas, and 
Leptonias. Be sure to look for the characteristic silky sheen that develops indry weather or 
as the cap loses moisture. The cap is not normally conical or bell-shaped as in many Nola- 
neas (see N. verna), but may have a slight umbo (the very similar N. hirtipes has a more 
prominent umbo or “nipple” and features cystidia onthe gilledges). The pinkish spores and 
gray-brown to brown color help separate N. sericea from our other common grass- 
inhabiting mushrooms. Other species: N. edulis is a very similar but smaller species that is 
common in open places in southern California; N. staurospora grows in grassy as wellas 
shaded or wooded areas and has a conical to bell-shaped cap that may become convex or 
umbonate as it matures, and ranges in color from dark brown to date-brown, 
grayish-cinnamon, or grayish-brown, but fades as it dries to tan or paler. Furthermore, it 
has “cruciate-nodulose” spores (shaped likestars orjacks). I mention this feature because it 
is impossible to appreciate the relief they (the spores) provide unless you’ve spent many 
long, tedious hours scrutinizing the round to elliptical spores sported by the overwhelming 
majority of fleshy fungi. Apart from the spores, however, it is just another “LBM” that is 
easily confused with dozens of other “LBM’s.” Enough said. 


Nolanea verna group (Springtime Nolanea) 


CAP 2-5 cm broad, conical or bell-shaped, often with a pointed umbo or “nipple,” or 
expanding sometimes to convex or plane (but often retaining the umbo); surface dry, 
usually smooth, finely fibrillose and often silky or glossy; color variable: dark to light 
brown, yellow-brown, olive-brown, tan, grayish, or yellowish. Flesh thin, odor mild. 
GILLS fairly close, adnate to adnexed but often seceding, pale grayish or buff or colored 
like cap, becoming salmon or reddish as spores mature. STALK 2.5-10 cm long, 3-7 (10) 
mm thick, equal, straight, often flattened or twisted-striate, hollow, fragile and easily 
splitting; pallid or more often colored like the cap(or paler). SPORE PRINT rosy-salmon 
to flesh-colored; spores 8-11 x 7-8 microns, elliptical but angular. 


HABITAT: Widely scattered or in groups on ground in woods, mainly under conifers; 
widely distributed and very common in the spring and early summer shortly afterthe snow 
melts (about the same time as morels!). I have seen large fruitings in the Cascades and 
Sierra Nevada, but have not yet found it in our area. 


EDIBILITY: Said to be poisonous, causing moderate to severe gastrointestinal distress. 
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Nolanea verna group is common during the spring, especially under mountain conifers (often when 
the morels are out). Note the conical cap when young. 


COMMENTS: Also known as Entoloma vernum, this species or species “complex” has 
many look-alikes in the genus Nolanea; but fruits almost exclusively in the spring. 
The pinkish spores distinguish it from Mycena, and the slender, cartilaginous stem 
separates it from Entoloma. The yellowish form that is common in the Sierra Nevada may 
actually be N. cuneata (according to David Largent). Similar Nolaneas include: N. holo- 
coniota, also common in western mountains, with a brown to yellow-brown cap and pale 
yellow to pale orangish stalk that is minutely powdered above; the N. mammosa-N. papil- 
lata group, with a small (1+ cm) nippled, bell-shaped to conical cap and long thin stalk, 
usually fruiting in the late summer, fall, or winter; and N. staurospora, with star-shaped 
spores (see comments under N. sericea). Also worth mentioning are two small species that 
smell like a candy store or “tooty-fruity gum” (Largent): N. fructufragrans, with a more 
or less grayish-brown cap and stalk; and N. icterina, with a yellowish to olive-yellow cap 
and stalk and adnexed to slightly decurrent gills. None of these are worth eating. 


LEPTONIA & Allies 


Small to medium-sized, saprophytic mushrooms growing on ground orsometimes on wood. CAP 
typically convex to plane, depressed, or umbilicate; often fibrillose or with small scales, and often 
blue, black, or violet. GILLS typically attached (adnexed to adnate or slightly decurrent), but 
sometimes appearing free. STALK typically slender and fragile or cartilaginous, but sometimes 
fleshy; smooth or scaly; often blue to gray, black, or violet. SPORE PRINT pinkish torosy-pinkish, 
flesh-colored, pinkish-cinnamon, etc. Spores angular, not amyloid. 


IN stature Leptonia corresponds roughly to the wihivessped genera Collybia and 
Omphalina. The cap is typically convex to plane or umbilicate, rather than conical as in 
Nolanea, and the stalk—with a few exceptions—is thin and fragile rather than fleshy as in 
Entoloma. Leptonias can sometimes be recognized by their color alone: many species are 
breathtakingly blue, vividly violet, or beautifully black, and some, suchas L. carnea, have 
an iridescent quality that makes them among the most striking of all mushrooms. Others, 
however, are gray or brownish like umpteen Entoloma and Nolanea species. 

Leptonias fruit throughout the mushroom season, but tend to be most abundant when 
or where other mushrooms are scarce. Fairly few fleshy fungi, for instance, are fond of 
fruiting under fern fronds in redwood duff, but that is precisely the niche in which Leptonia 
thrives in California. In the Pacific Northwest, on the other hand, it is frequent under 
alder and western red cedar (also rather unfruitful foraging grounds for fleshy fungi), and 
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in England and Scotland it is said to favor heaths. Most of the species are terrestrial; a few 
grow on rotten wood, but can be separated from small species of Pluteus by their attached, 
more widely spaced gills. 


Though Leptonias are among our most beautiful mushrooms, little is known of their 


edibility. David Largent recognizes over 100 species in his monograph on Leptonia, but 
even the distinctively colored ones are rather difficult to identify. A mere four species 
are described here, plus one species of A/boleptonia, a small genus of whitish mushrooms 
often included in Leptonia. 


AAA PHL WH DN 


Oo CO HN NH 


Key to Leptonia & Allies 


Cap and/or stalk blue, blue-black, blue-gray, steel-gray, violet, or black, at least when young 


COL yh EE TAM ited eae iar a ME eG rive ee ree wa Te Rane) NIE ee Tene ee ene 2 
UO Sc WGA" Same 6 oevarar est mari te sts cos MEG mimes Ser ar tov TU ne qaoEn eye eee la Pa MRher not ee ceed ee rect a 12 
Cap smooth(not scaly!) and brown to dark brown; stalk blue or violet-blue and often iridescent, 

DRG LUM AUG es 00) ane. WS MF (see Entoloma, p. 242) 
OM VIUIT DO VEOCABUIDES fer. 2, Wade, . Saeetais santas sen een cee yaar aay heer ert a ene rire 3 
Growing on wood; cap usually fibrillose-scaly; rare L. cyanea & others (see L. carnea, p. 250) 
Growing on ground and) or cap smooths. .c. c.c ies oe p yee e 4 
Stalk slender, hollow, and either fragile or cartilaginous, usually 1-5 mm thick at apex .... 5 
Stale Uaealy Ss mim Mick or mete: Wk omen ee Oe as ces a gS 1] 
Fresh stalk fibrillose-scaly and iridescent or metallic .. L. occidentalis(see L. carnea, p. 250) 
Into 12 20186) corkaee eel acer ga Pee etree eerie? cores apa emus MLR eres OR MO st One nae sana aor ne a row 6 


Gills pallid or grayish with distinctly darker (blue-gray to black) edges ...............005. 
Sie ee n,n, ERY CE RRR, . SEIS L. serrulata (see L. parva, p. 251) 


Metasabove (buteillsinmay be entirely BIMe-S1A)m . connie a Oct en Meee aaa ees 7 
Cap and/ or stalk with distinct violet or purple tints when fresh ...................0... 8 
Notasabove ........ ee le Oe ee EN Ce Rr ae ee 9 
Gills pale yellow when young ............... L. zanthophylla (see L. nigroviolacea, p. 250) 
NoWAaeabOveNeme: alee: i ace. Gee ee See L. nigroviolacea & others, p. 250 
Cap bluish-black to black when fresh (but may fade to brownish or gray inage) ........ 10 
Cap yellow-brown to reddish-brown to grayish-brown when fresh L. gracilipes & others, p. 252 
Gullstle=oraysten DIE Wa... ce ec ne ee a Oe 2 L. nigra(see L. parva, p. 251) 
Crs Me tM BCU UAV cece, an. Colitieneealea: eauetin Geen ee L. parva & others, p. 251 


Cap and stalk deep indigo-blue (or stalk apex sometimes with violet tints); known only from 
[EAVES ANAS GrO ret AN eeaey er) aero aM we ogi ee Se Oe ee ee L: carnea, p. 250 
Cap grayish-brown to deep violet; stalk usually paler; found mainly in eastern North America 
Seer. CR! thon, . Ne an AAR r erent L. porphyrophaea (=Entoloma violaceum) 


Fruiting body entirely white when fresh (but may develop yellowish, ochraceous, or pinkish 


Tics IMIAve) on ont. .ommeere. . - Ceeemcnn as fem eer A lboleptonia sericella & others, p. 252 
DNfeo tReet ON Cm Ge eee ee GN Ra Ren esi Sas ae ee ae ae eae rete cy Gee rey ee Ae 13 
Gills whitish with brown to gray-brown edges L. fuligineomarginata (see L. gracilipes, p. 252) 
DSCs cS emt) Vile een ea oh geese accents ese Sache ral eee ane 14 
Edges of gills pink; cap rese-unted when fresh; rare. 2.2... ee es L. rosea 
AN oats DONG et eee sate eet Se Bee a ee rerceneausecnsie,. gums serum eee te 15 
Stalk yellow-green, usually staining blue-green when bruised; cap greenish-yellow to yellow- 

EPO MAP OleneS odo Moree cons ateetee ees ee Se ee L. incana 
NEO tecie AV camera peer eerie ees ter res nee ear ETE. cs os I 16 
Siaik white; cap UmbiliGate nape ............2m¢... L. exalbida (see L. gracilipes, p. 252) 
INIT CSE TG) 5 SRR ee a ee ee Rte LOR nwt, Choa miear aterier a rite ey Sy ee nar or or aera LAS 17 
SMS ECM TCMTE << gee i. a. yee. oo ye ME 6 ces gn peed oes ete aw ee eam. wes Eccilia 
Gillsadnexed to adwate or withta veryslighti@ecurrent tooth... - Bek cece ee ene 18 
Cap striate and usually umbilicate inage .......... L. undulatella (see L. gracilipes, p. 252) 


Not as above; capmotumiilicate .. oF... 6. ck ee ee ee (see Nolanea, p. 245) 
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Leptonia carnea (Indigo Leptonia) Color Plate 52 


CAP 2.5-7 cm broad, convex becoming broadly umbonate or plane, the margin sometimes 
uplifted in old age; surface dry, densely fibrillose or fibrillose-scaly, deep indigo-blue, at 
times almost iridescent, scarcely fading. Flesh yellowish or whitish, but tinged violet under 
the cuticle; odor typically farinaceous. GILLS adnate to adnexed or notched, pallid or 
bluish-gray, slowly becoming pinkish as spores mature. STALK 5-10 cm long, 0.5-1 (1.5) 
cm thick, equal or thicker below, dry, densely fibrillose or minutely scaly, deep indigo-blue, 
the apex sometimes violet-tinted; base often whitish, or in age yellow-orange within. 
SPORE PRINT pinkish; spores 9-13 x 6.5-10.5 microns, elliptical but angular. 


HABITAT: Solitary or in small groups in woods; known only from California, and ap- 
parently rare. I have found it several times near or under redwood in late fall and winter, 
during otherwise uneventful mushroom hunts. Its deep color camouflages it well. 


EDIBILITY: Undetermined, but too rare to be of value. 


COMMENTS: The stunning indigo-blue color and fibrillose-scaly cap and stem render 
this breathtakingly beautiful mushroom distinct (the color plate does not do it justice). Its 
rareness makes it all the more pleasurable to find. Its only rival for intensity of color is 
Cortinarius violaceus, which has rust-brown spores and is deep violet. The stem is thicker 
than that of the numerous blue-black or violet-black Leptonias(see L. parvaand L. nigro- 
violacea), but thinner than that of Entoloma madidum. The gills are not purple as in the 
blewit (Clitocybe nuda) and the stalk and cap are much scalier. There are several similarly 
colored species, including: Entoloma nitidum, with a smoother (less scaly) cap and stalk 
and smaller spores (7-9 microns long), not common; Entoloma trachysporum var. 
purpureoviolaceum, with a smooth dark brownish cap and metallic blue stalk; L. 
occidentalis var. metallica, smaller, with an iridescent or metallic blue, densely scaly- 
fibrillose stalk (up to 5 mm thick at apex), mild to slightly fragrant odor, and white to blue- 
gray flesh, also not common; and three rare wood-inhabiting species with fibrillose-scaly 
stalks: L. cyaneonita, bluish-black, with an iridescent stalk; and L. cyanea and L. 
violaceonigra, both violet-tinted, the former with pallid gills and the latter with bluish- or 
violet-tinged gills when young. 


Leptonia nigroviolacea (Violet-Black Leptonia) 


CAP 1-3.5 cm broad, convex or obscurely umbonate becoming plane to slightly umbili- 
cate; surface dry, fibrillose, usually with small scales at least at the center; entirely violet- 
black or deep violet, or sometimes bluish-black or fading to violet-gray. Flesh thin, whitish 
or tinged violet. GILLS fairly well-spaced, white or pale buff or sometimes tinged gray, 
becoming pinkish in age as spores mature; attachment variable but usually adnexed to 
adnate. STALK 3-8 cm long, 2-5 mm thick, equal or tapered slightly, smooth or fibrillose, 
often with a few small scales, violet-black to violet-gray, the extreme apex usually pallid; 
hollow; usually with white mycelial down at base. SPORE PRINT rosy-pinkish; spores 
9.5-11.5 (13) x 7-8.5 microns, elliptical but angular. Cystidia absent. 


HABITAT: Solitary, scattered, or in groups or tufts on ground in woods; widely dis- 
tributed. In our area it is fairly common in the late fall and winter under redwood, but is 
not restricted to that habitat. 


EDIBILITY: Unknown. 


COMMENTS: This is one of several dainty, violet-tinged Leptonias. They are not as 
numerous as the blue-black models (see L. parva), but are just asattractive. L. occidentalis 
var. metallica (see L. carnea) is similar but has a more iridescent, densely fibrillose-scaly 
stalk. Other species which characteristically exhibit violet tints include: L. convexa, whose 
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cap has erect scales on a bluish-gray, reddish-brown, or grayish-brown background; 
L. zanthophylla, with pale yellow gills when young; and L. diversa, whose cap is frequently 
umbilicate in age and has purple-blue scales on a paler background, and whose gills are 
often tinged bluish-gray. For violet-tinted, wood-inhabiting species, see comments under 
L. carnea. 


Leptonia parva (Blue-Black Leptonia) 


CAP 0.7-4 cm broad, broadly convex becoming plane to shallowly depressed or umbili- 
cate; surface dry, finely fibrillose when young, often breaking up into small scales in age; 
blue-black to black when fresh, often somewhat paler or grayer in age; margin often finely 
striate or fibrillose-striate. Flesh thin, white or tinged cap color. GILLS very slightly 
decurrent to adnate or adnexed, but sometimes seceding; whitish or with a slight tinge of 
blue-gray, becoming pinkish in old age from spores. STALK 1.5-8 cm long, 2-4 (7) mm 
thick, more or less equal, smooth or in one form with minute bluish-black scales over 
upper half; blackish-blue to bluish-gray, often becoming paler gray in age; base often with 
whitish mycelial down. SPORE PRINT rosy-pinkish; spores 8-12 = 6-8 microns, elliptical 
but angular. Cystidia typically absent on gill edges. 


HABITAT: Scattered or in small groups in forest humus, widely distributed. This species 
and its numerous look-alikes (see below) are especially common in coastal California in 
redwood duff (often under ferns), and in the Pacific Northwest under western red cedar. 
They occur throughout the mushroom season in our area, but are easily overlooked 
because of their dark color. 


EDIBILITY: Unknown, but too small to be of value. 


COMMENTS: There are a number of petite blue to black or violet-tinted Leptonias that 
will more or less fit the above description (David Largent recognizes over 100 Leptonia 
species in his monograph). They are quite difficult to distinguish in the field, but you 
needn’t know their exact identities to appreciate their beauty. Entoloma madidum, E. niti- 
dum, and Leptonia carnea are similar in color but are larger and have thicker, fleshier 
stems. L. parva is characterized by its whitish gills in youth and nearly smooth cap that 
becomes minutely scaly (especially toward the center) in age. Some of its morecommonor 
distinctive cousins include: L. decolorans, very similar and common, gills often bluish- 
gray with cystidia on their edges; L. corvina, also similar and common, but witha cap that 
fades to brown in age, except at the center; L. rectangula, with a black cap that is nearly 


Left: Leptonia nigroviolacea, a dainty violet-tinged species. Right: Leptonia parva, acommon black 
or steel-gray species. 


Left: Leptonia parva, or a very similar species. Right: Gill detail in Leptonia serrulata, showing the 
finely scalloped black edges characteristic of that species. 


rectangular in profile when young and deeply depressed (but not umbilicate) in age, and 
gray gills; L. nigra, a beautiful species with evenly blue-gray gills and minutely hairy blue- 
black cap that is convex to plane but never umbilicate, fairly common; L. serrulata, gills 
white to gray with dark blue to blue-black, minutely serrated edges (see above photo- 
graph), common and widely distributed; and L. cupressa, cap blackish but gills and 
stalk brownish-gray, found mainly under cypress, not common. All of these are typically 
terrestrial. For similar wood-inhabiting species or those with iridescent, fibrillose-scaly 
stalks, see comments under L. carnea, and for small terrestrial species with a distinct violet 
tinge, see L. nigroviolacea. 


Leptonia gracilipes 

CAP 1.5-5 cm broad, convex becoming plane to shallowly depressed or umbilicate; sur- 
face dry, minutely scaly toward the center, the margin finely fibrillose or smooth; dark 
yellow-brown to grayish-brown or dark brown, often fading in age to paler brown or even 
orange-brown, the center usually darker. Flesh thin, fragile, grayish- or olive-tinted. 
GILLS adnexed to adnate or with a slight decurrent tooth, white or pallid when young, 
becoming pinkish in age from maturing spores, or sometimes brownish. STALK 2-8 cm 
long, 1-5 mm thick, equal, often flattened or grooved, smooth, dark blue-gray fading to 
blue-gray or gray in age. SPORE PRINT rosy-pinkish; spores 8-12 < 6.5-8 microns, 
elliptical-angular. 


HABITAT: Scattered orin small groups in humus under ferns, alder, and conifers; widely 
distributed. I have found it several times in our area under redwood, in the fall and winter, 
when few other mushrooms were out and about. 


EDIBILITY: Unknown. 


COMMENTS: The slender blue-gray stalk and yellow-brown to grayish-brown cap 
characterize this rather forgettable species. Its stature is similar to that of L. parva, but the 
cap is never bluish-black. Other species: L. asprella is similar, but has grayer gills and a 
grayer cap; L. vinaceobrunnea has a blue-gray stalk and reddish-brown to vinaceous- 
brown cap; L. fuligineo-marginata has a violet-brown to dark reddish-brown to grayish- 
brown cap and stalk, but its gills are white with dark reddish-brown to grayish-brown 
edges; L. undulatella is brown to yellow-brown with a striate cap; and L. exalbida hasan 
umbilicate, dark yellow-brown cap and white stalk. 


Alboleptonia sericella (Little White Leptonia) 


CAP 1-3 (5) cm broad, convex becoming plane or centrally depressed; surface smooth, 
dry, often silky or finely fibrillose; pure white to translucent white or tinged yellow (espe- 
cially in age), or sometimes even pinkish. Flesh very thin, whitish, fragile. GILLS adnate 
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Alboleptonia sericella is a nondescript fragile whitish mushroom with pinkish gills at maturity. 


to slightly decurrent or notched, well-spaced, white, becoming rosy-pinkish in age. 
STALK 1.5-5 cm long, !-4 mm thick, equal, smooth, fragile, white or discoloring like the 
cap. SPORE PRINT bright flesh-color; spores 9-13 = 6-8 microns, elliptical but angular 
(nodulose). 


HABITAT: Scattered to gregarious in damp soil in woods, thickets, along trails, etc.; 
widely distributed. Fairly common in our area in the fall and winter. 


EDIBILITY: Unknown. 


COMMENTS: Also known as Leptonia sericella and Rhodophyllus sericellus, this is the 
only common small white mushroom with pinkish spores, a thin stem, and attached gills. 
Its fragility makes it difficult to get specimens home in one piece. Camarophyllus species 
and Inocybe geophylla are somewhat similar, but have white and brown spores, 
respectively. Other species: A. adnatifolia is pure white with slightly smaller spores; A. 


ochracea ages or bruises ochraceous. 


spores 


PLUTEACEAE 


FORMERLY called the Volvariaceae, these are small to medium-sized mushrooms with 
a central stem, free gills at maturity, and smooth, pinkish to sordid reddish spores. In 
the other major pinkish-spored family, the Entolomataceae, the gills are usually attached 
to the stem and the spores are angular or longitudinally ridged under the microscope. 

There are two principal genera in the Pluteaceae: Vo/variella has a volva; Pluteus does 
not. A third genus, Chamaeota, is extremely rare and not treated in this book. It lacks a 
volva, but has a partial veil that usually forms an annulus (ring) on the stalk. 

Because of the free gills and volva in Vo/variella, the Pluteaceae are thought to be related 
to the white-spored Amanitaceae. Besides the disparity in spore color, however, there is 
a fundamental anatomical difference: the gill tissue is convergent in the Pluteaceae, 
divergent in the Amanitas (see p. 19). 


Key to the Pluteaceae 


lr) Universal ve and volva absemt't. 5.2... ce eee BG. . 2 
1. Universal veil present, typically forming a volva (sack) at base of stalk ................. 4 
2. Partial veil present, usually forming an annulus (ring) on the stalk ...................05. 3 
eee i) Guid wey iidoy NS OBI ee ee A ooo ee re ee Pluteus, p. 254 
3. Spore print white or with only a slight pinkish tinge ............. (see Lepiotaceae, p. 293) 
3. Spore print distinctly pinkish or deep flesh-color; mainly tropical; rare ........ Chamaeota 
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4. Spore print pale, with only a slight pinkish tinge; volva whitish ...... (see Amanita, p. 263) 
4. Spore print distinctly pinkish to reddish-cinnamon; volva variously colored Volvariella, p.258 


PLUTEUS 


Small to medium-sized, wooa-inhabiting mushrooms. CAP convex to plane. Flesh usually soft. 
GILLS typically close or crowded and free (at least at maturity), usually pinkish in oldage. STALK 
typically central and cleanly separable from the cap. VEIL and VOLVA absent. SPORE PRINT 
flesh-colored to deep pinkish, pinkish-cinnamon, or sordid reddish. Spores smooth, usually 
elliptical. Gill tissue convergent. 


THESE pinkish-spored mushrooms have a central stalk and free, close gills and grow 
almost exclusively on wood. The wood, however, may be buried or decomposed, making 
the mushrooms appear terrestrial. They are most oftenconfused withthe pinkish, angular- 
spored Entolomataceae, which are usually terrestrial with gills attached to the stem. 

Pluteus is frequently encountered but rarely abundant. Most species have soft flesh and 
decay rapidly. However, the larger types such as P. petasatus and P. cervinus are good 
edibles when fresh and firm. P. salicinus and P. cvyanopus may contain traces of psilocybin 
and/ or psilocin; the edibility of many of the smaller species is unknown. 

It is a fairly sizable genus, with over 50 species in North America and more than 20 in 
California. As they are segregated primarily on microscopic features such as the structure 
of the cap cuticle and the shape of sterile cells (cystidia) on the gills, only five species are 
described here. 


Key to Pluteus 
1. Cap red to orange, fadingto yellow .......... P. aurantiorugosus (see P. lutescens, p. 257) 
], N@t aSabove(Ccap may te yellow bit néverred’ororangey |. .2.=..°.8 2. SSeS 2 
ramet | N° Se Il eae emer cne eel amare ee ee eye PERS iy NOE NN MUN PUREE, ETM ay 3 
zy ACA OL VENIOW “veces ao hoe e oa oe ae toot <n Ce ee 5 
3. Cap velvety or granulose; stalk white or pinkish when young, yellowish only inage ......... 


ee RE Core ee eee, ee ee 2 ee ee ee P. flavofuligineus, p. 258 
4 


3.8 iNot as above; stalk yelloweven WhemyOUng 2... eek ce bees eee) ee... 

a. ‘Cap brown Or olive-brownh 2. oer. oe oe se ee cae ed P. lutescens, p. 257 
a Can velit Or OChTe” 721 Gee rad ae oun P. admirabilis (see P. lutescens, p. 257) 
mma! esta amram ren a OR ou PEE Te FU ci P. pellitus (see P. cervinus, p. 255) 
5. Cap not white (but may have colored fibrils or scales on a whitish background) .......... 6 
6. Gill edges dark brown to nearly black; usually found onconifers ...................00005 


ee Ae het ere ee oan ncaa P. atromarginatus (see P. cervinus, p. 255) 
Not as above; gill edges same color as gills or paler (whitish, pinkish, etc.) .............. | 


7. Base of stalk blue- or greenish-stained in age or when bruised ................. 00000005. 
Be gee ee ee et a ee eg P. salicinus & P. cyanopus (see P. longistriatus, p. 257) 


8. Cap plushlike, velvety, or granulose but fot conspicuolsly stmateaye.. . = 2 A. Ee Se. 
eR PL Be oe ten ei ea P. flavofuligineus & others, p. 258 


8. Cap not velvety or granulose, or if so, then also conspicuously striate .................. 9 
. Cap 3-12 cm broad or more, not striate; stalk 4 mmthick or more ..................04. 10 
9. Cap5 cn®broadiorléss) sometimes stnate: stalks minithick or'léss ....... 660-3004 cess | 
10. Cap whitish or pallid with brownish fibrils or scales; often growing in clusters (and often 
Appearingalet resinal ge eae See ee Sey ee See P. petasatus, p. 255 

10. Cap dark brown to pale brown, grayish-brown, etc., sometimes with a fibrillose-streaked 
ARPRATAMNICO S22 oe ah hae ee et ee P. cervinus & others, p. 255 

ll. Cap vellow orwellowish ....... 1+ asus See eee P. leoninus (see P. lutescens, p. 257) 


Ll, Cap*not yellow 22.2.0... q . Cee eee eee P. longistriatus & many others, p. 257 


Pluteus petasatus is a robust species with small scales or fibrils on the cap. It often grows in clusters, 
and like other species of Pluteus, has free crowded gills. 


Pluteus petasatus 


CAP 4-15 (20) cm broad, convex, or becoming broadly umbonate to plane in age; surface 
usually not viscid, whitish with a brownish to grayish center or with darker (brown to 
grayish-brown) fibrils or scales; margin usually whitish. Flesh fairly thick and firm, white; 
odor mild or radishlike. GILLS crowded, broad, freeat least inage, whitish fora long time, 
then eventually pinkish. STALK 4-10 cm long, 0.7-3 cm thick, equal orswollenabove orin 
the middle; firm, whitish or discoloring below in age; sometimes streaked with fibrils. 
SPORE PRINT pinkish to deep flesh-color; spores 6-10 * 4-6 microns, elliptical, smooth. 
Cystidia on faces of gills with long necks and “horns.” 


HABITAT: Gregarious or clustered on sawdust or wood chips in gardens, along roads, 
etc. (often appearing terrestrial); widely distributed. It is fairly common in our area 
during the mushroom season and sometimes even fruits in the summer. 


EDIBILITY: Edible and very good—the best of the genus for the table. It is much firmer 
and meatier than the better known P. cervinus. 


COMMENTS: The robust stature, pale cap with darker fibrils or scales (or a darker 
center), and tendency to grow in clusters distinguish this species from P. cervinus. Because 
the gills remain white for so long it is liable to be mistaken for a white-spored mushroom, 
but the free crowded gills and absence of a veil point to Pluteus. P. magnus (see P. cer- 
vinus) can also be robust, but has a dark brown to nearly black cap. 


Pluteus cervinus (Deer Mushroom; Fawn Mushroom) 


CAP 3-12 (15) cm broad, obtuse or convex becoming broadly convex to broadly umbonate 
or plane; surface smooth or radially streaked with fibrils, slightly viscid when moist and 
often somewhat wrinkled when young; dark brown to pale brown to grayish-brown or 
dingy fawn, the margin sometimes paler. Flesh soft, white; odor usually radishlike. GILLS 
close or crowded, broad, soft, white becoming pinkish, finally dingy reddish or flesh- 
colored; free at maturity. STALK 5-13 cm long, 0.5-2 (2.5) cm thick, equal or thicker at 
base, dry, white or with grayish to brownish longitudinal fibrils. SPORE PRINT flesh- 
colored to pinkish-brown; spores 5-8 x 4-6 microns, elliptical, smooth. Cystidia onfaces of 
gills with long necks and 2-4 “horns.” 


2a 


Pluteus cervinus, often called the deer mushroom, is a common species with a brown cap and free 
crowded gills that turn pinkish in old age. 


HABITAT: Solitary or in groups on decaying wood, debris, sawdust piles, or humus rich 
in lignin; widely distributed and common. In our area it usually appears with Pleurotus 
ostreatus after the very first fall rains, then continues to fruit sporadically through the 
remainder of the mushroom season. It is partial to (but not restricted to) hardwoods, 
but P. atromarginatus (see comments) is Common in our area on conifers. 


EDIBILITY: Edible and quite good when fresh and firm, but the flaccid or waterlogged 
specimens one usually finds are apt to be insipid. 


COMMENTS: Also known as P. atricapillus, the deer mushroom is our most common 
and conspicuous Pluteus. It is rather nondescript, but can be safely identified by its brown 
cap, pinkish spores, close free gills, absence of a veil, and growth on wood. The cap color 
is quite variable, but typically some shade of brown. Special care should be taken not to 
confuse it with poisonous Entoloma species, which typically have attached (often notched) 
gills and grow on the ground. P. cervinus, however, may appear terrestrial and have gills 
which are slightly attached when young, so it’s a good precaution to eat only those that 
are clearly growing on wood. There are several similar Pluteus species, all apparently 
edible, including: P. magnus, more robust (stalk 1-3 cm thick) and witha dark, frequently 
wrinkled cap, often growing in clusters on sawdust piles, etc.; P. atromarginatus, common 
throughout much of the West on wood and debris of conifers, with a brown to dark brown 
cap and dark brown to black gill edges (see photograph!); and P. pellitus, which has a 
white cap (sometimes brown at center) and grows on dead hardwoods. The latter looks 
like a destroying angel( Amanita ocreata, A. virosa, etc.) froma distance, but lacksa volva 
and has pinkish gills in age (and pinkish spores). It occurs in our area, but is rare. 


Gill detail in Pluteus atromarginatus. This species resembles P. cervinus, but has dark-edged gills, 
as shown here. 


Left: Pluteus lutescens, a yellow-stemmed species. Right: Pluteus longistriatus, one of several 
small and nondescript, infrequently-encountered species. 


Pluteus lutescens (Yellow-Stemmed Pluteus) 


CAP 1.5-5 cm broad, convex becoming broadly umbonate or plane; surface sometimes 
wrinkled at the center, not viscid, dark brown to olive-brown to yellowish-brown or 
yellowish-olive. Flesh thin, white or pale yellow; odor mild. GILLS free at maturity, fairly 
close, broad, whitish to pale yellow, but finally pinkish from ripening spores. STALK 2-7 
cm long, 2-6 mm thick, more or less equal, straight or curved, fragile; pale yellow, the base 
usually brighter yellow. SPORE PRINT pinkish to deep flesh-color; spores 6-7 x 5-6 
microns, nearly round, smooth. Cystidia on faces of gills club-shaped to flask-shaped. 


HABITAT: Solitary or in small groups on rotting hardwood logs, sticks, and debris; 
widely distributed. Occasional in our area inthe late falland winter, especially ondead oak. 


EDIBILITY: Said to be edible, but too small and infrequent to bother with. 


COMMENTS: A fragile but beautiful Pluteus, easily identified by its yellow stem and 
brownish to olive cap plus the free gills and pinkishspores. P. nanus var. lutescens isa passe 
pseudonym. Other colorful species include: P. admirabilis, very similar but witha yellowto 
ochre cap and yellow stalk, especially common in eastern North America; P. leoninus, 
similar to P. admirabilis, but with a white stalk when young; and P. aurantiorugosus 
(=P. coccineus), a beautiful but rare species with a bright red to orange-red cap that fades 
to bright yellow as it ages, plus a white to yellow or orange-yellow stalk. 


Pluteus longistriatus (Pleated Pluteus) 


CAP |.5-5 cm broad, convex to plane or witha slightly depressed center; surface sometimes 
minutely scaly or granulose, at least at the center, not viscid; gray to brownish-gray, 
conspicuously striate in age. Flesh very thin, soft, pallid; odor mild. GILLS close, soft, 
whitish becoming pinkish in age; free at maturity. STALK 2-8 cm long, |.5-3 mm thick, 
finely fibrillose-striate, pallid or tinged cap color, equal or with an enlarged base, straight 
or curved, hollow. SPORE PRINT pinkish to deep flesh-color; spores 6-7.5 x 5-5.5 
microns, nearly round, smooth. Cystidia on gills club-shaped or flask-shaped. 


HABITAT: Solitary, scattered, or in small groups on decaying branches and sticks of 
hardwoods; widely distributed but not common. I have found it several times in our area 
on oak debris, and also on wet wood ina bathroom! 


EDIBILITY: Unknown. 


Peel 
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COMMENTS: This is one of many small, nondescript P/uteus species that are unlikely 
to catch the eye of the average mushroom hunter except when they are sharing a log with 
more spectacular fare (such as Pleurotus ostreatus). The conspicuously striate cap is the 
principal fieldmark of this species. Others include: P. californicus, cap hazel to hazel- 
brown or greenish-gray, with a striate margin when moist and a reddish-brown spore 
print; P. seticeps, with a brown striate cap; P. cyanopus, with.a chestnut- to cinnamon- 
brown, faintly striate cap and hazel to grayish-olive stalk; and P. salicinus, witha grayish- 
brown to greenish- or bluish-gray, non-striate cap and whitish stalk that stains blue at the 
base. None of these are worth eating. P. chrysophaeus should also be mentioned. 


Pluteus flavofuligineus 


CAP 2-7 cm broad, convex becoming broadly umbonate or broadly convex to plane; 
surface not viscid, appearing velvety to minutely granulose; dark brown or olive-brown 
when young, developing yellow tones in age from the margin inward (eventually often 
entirely yellow or ochre-yellow or yellowish with a brownish center). Flesh thin, pallid; 
odor mild. GILLS free but sometimes appearing adnexed; close, whitish or tinged yellow 
when young, becoming pinkish as spores mature. STALK 4-11 cm long, 4-6 (8) mm 
thick, equal or tapering upward, smooth; whitish or pinkish when young, usually becoming 
yellowish in old age. SPORE PRINT pinkish to deep flesh-color; spores 6-7 x 4.5-6 
microns, nearly round, smooth. Cystidia on gills flask-shaped. 


HABITAT: Solitary or in small groups on rotting hardwood logs, branches, etc.; widely 
distributed, but not common in the West. I find it every winter in our oak woodlands. 


EDIBILITY: Unknown. 


COMMENTS: The velvety to granulose, brown or yellowcapcombined with the free gills, 
pinkish spores, and growth on dead wood are good fieldmarks. Thestalk is often rather tall 
for a Pluteus—as much as three times as long as the diameter of the cap! P. /utescens is 
somewhat similar, but hasaclear yellow stalk even when young, and does not havea velvety 
cap. Other species: P. granularis is also similar, but has a velvety brown cap and stem. 


VOLVARIELLA 


Small to medium-large, saprophytic or parasitic mushrooms found on wood, soil, humus, or other 
mushrooms. CAP oval to convex or plane, sometimes viscid. GILLS free at maturity, close, pallid 
becoming pinkish to flesh-colored or sordid reddish at maturity. STALK central, usually hollow, 
cleanly separable from cap. VEIL universal, membranous, forming a saclike volva at base of stalk. 
SPORE PRINT pinkish to deep flesh-color or sordid reddish. Spores smooth, usually elliptical. 
Gill tissue convergent. 


THE pinkish to reddish spores and presence of a volva separate Volvariella (formerly 
Volvaria) from all other mushrooms. The volva is always saclike and there is no partial 
veil orannulus. But forthe spore color this genus resembles Amanita, and young specimens 
with pallid gills are often mistaken for that genus. Confusion with P/uteus is also possible 
if the volva is overlooked or destroyed. 

Several Volvariellas are edible. In fact, the paddy straw mushroom, V. volvacea, isto the 
tropics what Agaricus bisporus is to the temperate zone—the principal mushroom of 
commerce. It is cultivated widely in southern Asia—usually on straw in rice paddies—and 
shipped abroad so you can pay exhorbitant prices for it in exotic food stores. I was 
presented a can of it ten years ago, on some unforgettable occasion I can no longer 
remember. I am sorry to say it has languished in the back of my cupboard ever since— 
there are always so many fresh mushrooms in my refrigerator! 


VOLVARIELLA poo 


Volvariella is principally a tropical genus, and fewer than a dozen species occur in 
temperate North America. They frequent forests, cultivated fields, gardens, straw heaps, 
and greenhouses; a few grow on wood and one is parasitic on other mushrooms. Only 
one species, V. speciosa, is truly common; several others are encountered infrequently. 


Key to Volvariella 

eoLcovineg omrother mushnoome .........+..... ee V. surrecta (see V. bombycina, p. 261) 
P.Growing oneround, wood, compost, injereentiouSesyetes) ©... 2. ...-2 25 e.n ee ecg &. 2 
Deed paty pica -eOsetn broad witem nature ..... 8. , AM. BRM... 6 oe t ete bee ees 3 
2eeeapaypicaliye-(o) Cm Dodd WHEN mature . 04... «Mg ec. sc ve eee es a 
3. Growing on wood; cap covered with silky fibrils; rare .............. V. bombycina, p. 261 
2 Notes’ 2 iii ree, Se. Ye ee ee 4 
4. Volva brown or grayish-brown (at least the upper portion or edge); cap not normally viscid; 

found in tropics, subtropics, and warm environments V. volvacea(see V. bombycina, p. 261) 
4. Volva white to pale gray; cap viscid when moist; very common in temperate zone in cultivated 

ielis “eandens, roadsides, mamntire, €iC; 2 .........55 5.5.50 ose es aes oe V. speciosa, below 
5. Volva white, with long hairs; cap gray to grayish-brown V. villosavolva (see V. smithii, p. 261) 
S. IV@ttis above volva without Lote WAIrs .........:.5.....+@). Cee cee ee 6 
6. Cap gray to pinkish-gray; volva brown to grayish ......... V. taylori(see V. smithii, p. 261) 
6. Cap whitish when fresh, but may discolor overall in age and center often tinged another color 7 
7 V OWVAtOChie slalti d to rownisi= .. Sais. & 2.8.8.,.,8..6.. 5, eee oe V. smithii, p. 261 
aN OWA hILen OTA VIS: eee. BERT) BE. KES . LE ge: REE eeEea Ce DEE 8 
8. Stalk minutely hairy (pubescent); cap margin not striate ............ V. hypopithys, p. 260 
8. Stalk not pubescent; cap margin often striate inage ... V. pusilla(see V. hypopithys, p. 260) 
Volvariella speciosa =(Common Volvariella) Color Plate 68 


CAP 5-15 cm broad, at first oval, then convex to plane or broadly umbonate; surface 
smooth or occasionally with patches of universal veil tissue, viscid when moist; dull white to 
gray or grayish-brown (rarely fulvous), or often whitish with a darker center; often witha 
metallic luster when dry; margin sometimes striate. Flesh soft, white. GILLS crowded, 
broad, free, white becoming flesh-coloredand finally sordid reddish. STALK 5-20 cm long, 
1-2.5 cm thick, equal or thicker at base, dry, whitish, more or less smooth. UNIVERSAL 
VEIL membranous, forming a white to pale grayish saclike volva at base of stalk; volva 
often buried in soil, sometimes inconspicuous. SPORE PRINT deep flesh-color to 
pinkish-brown; spores |1.5-21 x 7-12 microns, elliptical, smooth. 


HABITAT: Solitary to scattered or gregarious in cultivated soil—gardens, vacant lots, 
roadsides, manure, compost, straw heaps, fallow and planted fields, etc.— occasionally 
also in the woods; widely distributed. It occurs year-round in our area, but is especially 
common in the spring; I’ve seen enormous fruitings in Brussels sprouts fields. In the San 
Joaquin Valley I’ve seen fallow fields littered with thousands of Volvariellas. 


EDIBILITY: Edible, but mediocre. It was once thought to be poisonous, perhaps due to 
confusion with Amanita. Should you try it, be sure to take a spore print—some 
Amanitas can have pinkish gills in old age! 


COMMENTS: This mushroom can cause quite a stir when it appears, boldand uninvited, 
in the middle of your cabbage patch. It is our only common Volvariella, and is recognized 
as such by its saclike volva, absence of a ring (annulus), and deep pinkish spores. It is quite 
attractive when it first emerges, but quickly becomes flaccid and waterlogged. V. speciosa 
var. gloicephalais said to differ from the typical variety in its darker (pearl-gray to fulvous) 
pileus (cap) witha striate margin, and smaller spores. One dismal day of illegal trespassing 


Left: A young specimen of Volvariella speciosa (see color plate for older ones). Right: Volvariella 
hypopithys is a slender white species with silky hairs on the cap. 


in a smelly old Brussels sprouts field yielded the following: twenty soggy specimens with 
pale pileus and non-striate margin; six soggy specimens with dark pileus and striate 
margin; five soggy specimens with dark pileus and non-striate margin; and eleven soggy 
specimens with pale pileus and striate margin. If you can detect a meaningful mycelial 
thread running through all of this, then you are a better mycologist thanl... * 


Volvariella hypopithys (Petite White Volvariella) 


CAP 2-6 cm broad, at first somewhat bell-shaped, then convex to nearly plane; surface 
dry, fibrillose (with fine silky hairs that sometimes form small scales), pure white or tinged 
yellowish at the center, but sometimes discoloring overall in old age; margin usually 
fringed with long, silky white hairs and not striate or only faintly so. Flesh thin, soft, white. 
GILLS fairly close, free (at least at maturity), white becoming dingy pinkish or flesh- 
colored. STALK 2-9 cm long, 2-5 mm thick, equal or slightly thicker below, fragile, white 
or pallid; densely pubescent (clothed with short or long silky hairs) at least over the middle 
and upper portion. UNIVERSAL VEIL membranous, forming a small, often incon- 
spicuous or barely visible volva at base of stalk; volva white, saclike, usually lobed. 
SPORE PRINT pinkish or flesh-colored; spores 6-8.5 (10) * 3.5-6 microns, broadly 
elliptical, smooth. 


HABITAT: Solitary or in small groups in woodland humus; widely distributed but rare. 
I have found it only once in our area, under live oak, in February. 


EDIBILITY: Said to be edible, but much too small to be worth eating. 


COMMENTS: This rare and beautiful Volvariella is easily recognized by its petite 
dimensions, white color, silky-fibrillose cap, and white pubescent stalk. The inconspi- 
cuous white volva and slender stature (see photograph) are also distinctive, and help to 
separate it from V. smithii, which is slightly stockier and has a more prominent, brownish- 
stained volva. Another widely distributed but rare white species, V. pusilla (=V. parvula), 
is even more petite than V. hypopithys. It has a slightly larger white or grayish volva, a 
non-pubescent stalk, and a striate cap margin in age, and is more frequent in gardens, 
greenhouses, lawns, and roadsides than in the woods. See also the species under V. smithit. 


*Just be thankful, as | am, that I didn’t measure the spores! 
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Volvariella smithii is a small rare species with a prominent volva. Note size in relation to cypress 
cone at upper right. 


Volvariella smithii (Smith’s Volvariella) 


CAP 2-5 cm broad, broadly conical to convex or plane; surface not viscid, usually some- 
what fibrillose at the margin; white, but often tinged buff to pinkish-buff at center. Flesh 
rather soft, white. GILLS white becoming pinkish, broad, close, free (at least in age). 
STALK 3-5 cm long, 3-7 mm thick, equal or enlarged at base, white, covered with fine white 
hairs (pubescent). UNIVERSAL VEIL membranous, forminga large, prominent, saclike 
volva at base of stalk; volva brownish to ochre or ochre-stained, usually lobed. SPORE 
PRINT pinkish to sordid flesh-color; spores 4.5-7 x 3-4 microns, elliptical, smooth. 


HABITAT: Solitary or in small groups in soil or humus in woods; known only from the 
west coast, rare. The specimens in the photograph were growing under pine at New 
Brighton Beach State Park near Aptos, California, in February. 


EDIBILITY: Unknown, but too small and too rare for anyone to care. 


COMMENTS: This is one of several small, uncommon, white to grayish Volvariellas. Itis 
also one of several mushrooms to be named after Alexander Smith, the foremost authority 
on North American mushrooms. The brownish to ochraceous-stained volva, whitish cap, 
and small size distinguish it. Other small species include: V. taylori, widely distributed but 
rare, with a gray to pinkish-gray cap and a brown to grayish volva; and V. villosavolva 
of eastern North America, with a gray to grayish-brown cap and a white volva that has 
long mycelial hairs. For small, pure white Volvariellas, see V. hypopithys. 


Volvariella bombycina (Silky Volvariella) 


CAP 5-20 cm broad, oval becoming bell-shaped or convex and in old age sometimes 
nearly plane; surface dry and covered with long silky fibrils (usually more coarsely fibril- 
lose at margin), white to yellowish (often palest at margin). Flesh thin and rather soft or 
flaccid, white. GILLS crowded, free, broad, white when young becoming flesh-colored or 
pinkish as the spores mature. STALK 6-20 cm long, I-3 cm thick, usually tapered upward 
or enlarged below, often curved, smooth, white, firm. UNIVERSAL VEIL membranous, 
often areolate or scaly, forminga thick, long (deep), saclike volva which sheathes the base 
of the stalk; volva white to yellowish or dingy brown, often lobed. SPORE PRINT 
pinkish to deep flesh-color; spores 6.5-10 « 4.5-6.5 microns, elliptical, smooth. 
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HABITAT: Solitary or in small groups on dead hardwoods or fruiting from wounds in 
living trees; rare but conspicuous, found mostly in warm weather. It is widely distributed 
east of the Mississippi and has also been found in riparian woodlands in New Mexico and 
southern California. Elm and maple are among its favorite hosts; it also grows on beech, 
oak, magnolia, and various other hardwoods. Ourrainy seasonis apparently toocold forit. 


EDIBILITY: Edible, and according to reports, choice. I haven’t tried it. 


COMMENTS: It is easier to identify this striking mushroom than to find it. The silky 
cap, pale color, deep saclike volva, and growth on wood make it unmistakable. The latter 
feature plus the pinkish spores (and mature gills) separate it from Amanita, which also has 
a volva. A yellow-capped variety has been found in Florida. Other species: V. volvacea, 
the edible “Paddy Straw Mushroom,” sometimes turns up in greenhouses or straw and 
compost in warmer climates, and is fairly common outdoors along the Gulf Coast. It 
has a brown or partly brown volva and a gray to dark brown or blackish, often streaked 
cap. V. surrecta is a rare but distinctive northern species that grows parasitically on 
other mushrooms, particularly Clitocybe nebularis. It is small to medium-sized, with 
a white to grayish cap and an ample volva that is usually lobed. Since its favorite host is 
common in California, it may occur there rarely. 


AMANITACEAE spores 


MEMBERS of this family have white spores, white to pale-colored gills, a universal veil 
that envelops the young mushrooms, and in most cases, a volva. Many are also furnished 
with a partial veil and the stalk is cleanly separable from the cap. 

There are two genera: In Amanita the universal veil is membranous, warty, powdery, 
or cottony; in Limacella it is glutinous, manifesting itself as a layer of slime on the cap 
and sometimes the stalk. 

The Amanitaceae are most likely to be confused with the white-spored Lepiotaceae, 
which have neither volva nor viscid cap. Microscopically the two families are distinct by 
virtue of the amyloid or non-amyloid (but not dextrinoid) spores and divergent gill tissue 
of the Amanitaceae, as opposed to the typically dextrinoid spores and parallel to inter- 
woven gill tissue of the Lepiotaceae (see p. 19). 

Amanita is of paramount importance to toadstool-testers because it contains the 
deadliest of all mushrooms, as wellas some of the most delicious and beautiful. Limacella 
is too rare to be of culinary value. 


Amanita “eggs” resemble puffballs while still enveloped by the universal veil. However, when sliced 
open lengthwise (perpendicular to the ground), they reveal the embryonic outline of cap, gills, and 
stalk (left and center), while a puffball (right) is solid within. Note difference in shape between the 
deadly poisonous A. phalloides “egg” (center) and the edible A. ca/lyptrata “egg” (left). 
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Key to the Amanitaceae 


1. Volva present at base of stalk asa sack, free collar, or series of concentric rings Amanita, below 


Volva absentor indistimet .......4...B es Mess. hs gee gees ps Me a = 2 

2. Cap usually viscid or slimy when moist, without warts or veil material; stalk sometimes slimy 
BISO (co. Ge eee hora eM RU nee sanee .. . . , Reem Limacella, p. 291 

2. Cap usually with warts or universal veil material, often dry or slightly viscid but not usually 
Sititiy stalkomevershiny Noe ures eee Oe Amanita, below 


AMANITA (The Amanitas) 


Medium-sized to large terrestrial fungi found mostly in woods. CAP smooth (bald) or with warts or 
a cottony patch or other veil tissue. GILLS typically white, creamy, yellow, or pale gray, close, 
attached or free. STALK central, usually hollow or stuffed in age and cleanly separable from cap. 
PARTIAL VEIL often present and in most species forming a membranous ring on stalk. 
UNIVERSAL VEIL present, usually forming a volva at base of stalk in the form of a sack, rim, 
collar, or concentric scales. SPORE PRINT white. Spores smooth, amyloid or not amyloid. Gill 
tissue divergent, at least when young. 


LEARNING to recognize this genus should be an overriding priority for all mushroom 
hunters, since Amanitas are responsible for 90% of mushroom-induced fatalities. The 
outstanding attributes of any Amanita—what makes even a rotten Amanita not just 
another rotten mushroom, but a rotten AMANITA (and therefore worthy of your 
attention and respect)—are the white spores, pallid gills, and presence of a universal veil. 
The universal veil completely envelops the young mushroom, but breaks as the stalk 
elongates, usually forming a volva (sack or collar or scales) at the base of the stalk and often 
depositing remnants on the cap in the form ofa single large piece of tissue (volval patch) or 
many smaller pieces (warts). Obviously, it is important to carefully dig up any unfamiliar 
mushroom so as not to miss the volva, if it is present. It is also a good idea to examine the 
surrounding soil to be doubly sure pieces of the volva aren’t left behind. 

Most Amanitas—including the most dangerous ones—are also furnished with a partial 
veil which, upon breaking, often forms a skirtlike ring (annulus) near the top of the stalk. 
At one time those species without a partial veil were placed in a separate genus, A manitop- 
sis. A feature emphasized by most mushroom books is that the gills in Amanita are free. 
This is not necessarily the case, however, and this feature is not stressed here. 

The only other genus of agarics consistently equipped with a volva is Volvariella, which 
has pinkish spores. Agaricus, Coprinus, and Cortinarius occasionally form a volva, but 
have brown to black spores, while Lepiota superficially resembles Amanita but typically 
lacks a volva and nearly always has free gills. 

Amanita is divided into two large groups (subgenera) based on whether or notthe spores 
are amyloid. Half of the species described here (including the most dangerous ones!) have 
amyloid spores. It should be emphasized, however, that some species with non-amyloid 
spores are also poisonous. These two large groups are in turn subdivided according to the 
type of volva (see p. 264). If the universal veil is membranous (skinlike), a loose sack orcup 
is formed at the base of the stalk and the cap is usually bald or adorned with a volval patch. 
If the universal veil is friable (easily crumbling), it manifests itself as a series of concentric 
scales or rings around the base of the stem. If the universal veil is semi-friable and 
interwoven with the base of the stalk, it will form a collar or free rim (as in A. pantherina), 
but not a true sack. When the universal veil is friable or semi-friable, numerous pieces of 
tissue (warts) are usually deposited on the cap. These warts are typically white, gray, or 
yellow and with a few exceptions (e.g., A. magniverrucata) are readily removable—unlike 
the colored scales of an Agaricus or Lepiota. In fact, they are often washed off by rain. 

In some Amanitas, such as A. rubescens and A. silvicola, a distinct volva is not formed. 
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Different types of volvas in Amanita. Left to right: A. phalloides, A. pantherina, A. muscaria, 
A, rubescens. 


However, vestiges of the universal veil on the cap (in the form of warts or cottony tissue) 
signify Amanita. Inthe rare instances in which neither volva nor universal veil remnants are 
visible, Amanitas can still be recognized by their uncanny “Amanita aura.” They are so 
unequivocally elegant and graceful that you quickly learn to tell an Amanita without 
having to dig it up! 


Amanita is a study in antithesis. At one extreme are the most poisonous of all 
mushrooms—the death cap and destroying angels (A. phalloides, A. ocreata, A. virosa, 
etc.). Every fungophile should learn the telltale signs of these deadly fungi (for more de- 
tails, see pp. 892-893). At the other end of the spectrum are three of the most exquisitely 
flavored of the fleshy fungi—A. caesarea, A. calyptrata, and A. velosa. The rest of the 
Amanitas fall somewhere between these extremes: several are hallucinogenic and/or 
poisonous but not normally fatal (A. muscaria and A. pantherina); others are edible but 
scarcely incredible (A. pachycolea and A. rubescens); still others are of unknown edibility 
(A. aspera and A. magniverrucata). 

I for one do not subscribe to the wholesale philosophy (as expounded by many 
mushroom mentors) that Amanitas should not be eaten under any circumstances. In my 
humble fungal opinion, it is just as easy to carelessly overlook the volva and mistake a 
deadly Amanita for an edible mushroom of another genus as to mistake a deadly Amanita 
for the coccora (A. calyptrata) or grisette (A. vaginata). True, it is sheer stupidity to risk 
your life for the sake of a single meal, however delectable it may be. But the key word here is 
risk—and in the case of a few species suchas A. calyptrata, A. caesarea, and A. vaginata, | 
don’t consider it a risk for discriminating amateurs to eat them, provided they become 
thoroughly familiar with their characteristics and those of their lethal counterparts. 
Simplistic slogans or catchwords suchas “Do not eat-a the Amanita” oftenaccomplish the 
precise opposite of what they intend. Rather than encouraging people to use their eyes and 
nose and the gray mass between their ears, to approach each and every mushroom with 
discrimination, intelligence, and respect, such adages reinforce people’s desire for 
expediency by fostering an unhealthy, mindless reliance on shortcuts and glib generali- 
zations. Those who need simple rules should learn how to play dominoes or Scrabble 
rather than eat wild mushrooms. Adages such as the above can even be misconstrued to 
read: “If a mushroom isn’t an Amanita it won't kill you”—a dangerous assumption! 
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Too many people eat and enjoy edible Amanitas for me not to recommend them. But at 
the risk of being redundant, let me reiterate some rules of the trade. Unless you are 
ABSOLUTELY, INDISPUTABLY, and IRREFUTABLY sure of your Amanita’s 
identity, don’t eat it! (The one adage with which I wholeheartedly concur is: “When in 
doubt, throw it out!”). If possible, have an experienced collector verify your identification, 
and collect the species several times before venturing to eat it. Above all, don’t rely ona 
single characteristic (such as striate vs. non-striate margin—see photo on p. 286) to dis- 
tinguish between edible and deadly poisonous species. Each individual mushroom is 
subject to a different set of environmental and genetic factors—therefore each will be 
slightly different. Only by using a combination of critical characteristics can you rest as- 
sured that you have a savory coccora or grisette instead of a death cap or destroying angel. 
Furthermore, don’t assume that two or more Amanitas growing together are the same spe- 
cies. Judge each and every mushroom on its own merits. Finally, always keep in mind the 
possibility of encountering a species not described in this book—or any other book! 

My reason for lecturing on the Amanitas at such length is that they never fail to attract 
attention and admiration. Y oucertainly needn’t eat them to enjoy them, forthey areamong 
the most beautiful and graceful of all fungi, the epitome of impeccability and elegance. 

The fly agaric (A. muscaria), with its fiery red cap and white “stars” is the most 
spectacular example, of course. Down through the ages it has been compared to bull 
testicles and male genitalia and worshipped as the earthly incarnation of infinity, divinity, 
and virility (more for its appearance, I suspect, than for its properties). It is one of the 
commonest mushrooms of our pine forests, yet one never tires of finding it. The variationin 
color, size, shape, and “constellations” is such that each and every one presents a new and 
deliciously different feast for the eye. It’s hard to resist taking one ortwo home toshow offto 
impressionable neighbors or friends, but never is the ephemerality of life so emphatically 
underscored as when they come over the next day to pay their respects, only to find a 
writhing mass of beatific maggots where your blazing incarnation of the cosmos had been! 

In contrast to the flamboyant splendor of the fly agaric is the subdued and radiant 
warmth of the coccora (A. calyptrata). | say “warmth” because the huge eggs are so soft 
and cottony that they look positively warm inside. Finding a family of them in rich red 
madrone humus is like stumbling onto the nest of a rare and secretive woodland bird. And 
watching a coccora “hatch”— the round, orange head emerging from its cottony cocoon— 
is like watching the sun rise from a blanket of clouds, a quietly inspiring reaffirmation 
of life best experienced alone. 


Most Amanitas are mycorrhizal. Asa result, theyare mostcommon inthe woods or near 
trees. Some, however, grow in grass or open ground. Amanita attains its greatest 
diversity in the warm temperate zone. Inthesoutheastern United States, for instance, there 
is a very diverse and bewildering Amanita flora that is beyond the scope of this book. The 
west coast has fewer species but several are endemic. In ourregiontwo distinct floras can be 
recognized. The first, comprised of northern species, occurs primarily with madrone and 
conifers in the late fall and winter. A. muscaria, A. calyptrata, and A. silvicola are 
prominent examples. The second group hasa more southerly distribution and 1s associated 
with oak. Some members of this group fruit in the fall (e.g., A. phalloides), others in the 
late winter and spring (e.g., A. velosa, A. rubescens, A. ocreata—see photo on next page). 

Amanita is a far more diverse genus than once thought. Despite a wealth of studies 
conducted on the genus, no all-encompassing monograph has been published. (A volume 
by David Jenkins is in press.) Particularly perplexing are the “Lepidellas”: those species 
with amyloid spores and a friable universal veil that leaves remnants on the cap margin. 
Several hundred species of Amanita occur in North America, including many poorly 
known or unnamed ones; California has over 25 species. Twenty Amanitas are described 
here and many others are keyed out. Their elegance and individuality make them a 
fascinating and rewarding group to study, even for those not armed witha microscope. If 
your “Amanita” doesn’t key out convincingly, try Cystoderma, Armillaria, and Lepiota. 


Three species of Amanita that commonly fruit in the spring in association with live oak: Amanita 
velosa (two at left), a small specimen of A. ocreata (top), and A. rubescens (three at right). 
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Key to Amanita 


Volva saclike (1.e., forming a true sack that sheathes base of stalk as shown on p. 264); cap 
usually bald or with a cottony or membranous patch of universal veil tissue or occasionally 
with several patches or mon-ftiaibleyyarts Wee ko eye ee es + et 2 

Volva collarlike(i.e., intergrown with base of stalk but witha freerim), scaly, warty, powdery, or 
indistinct but not saclike (see p. 264); cap often with many small pieces of universal veil tissue 
(warts), powder, etc., occasional y*witlt larger PieGes’ cv cs nce weet a a ae 15 


V olva tough, thick, large; cap and/ orstalk oftenshaggy, fibrillose, or with cottony patches of veil 
tissue; cap white or tinged brown(especially at center), often bruising brown orreddish, margin 
often striate in age; stalk similarly colored; annulus (ring) absent; spores oblong or elliptical, 
amyloid, fairly common in eastern North America, rare in West A. volvata & close relatives 

neice: von ee oe en eee 3 


Margin of cap distinctly striate (at least when mature); spores not amyloid .............. 4 
Margin of cap not striate or only faintly so (occasionally striate in age); spores amyloid .. 12 


Partial veil present when young, usually (but not always!) forming an annulus (ring) on stalk 5 
Partial veil and annulus absent or rudimentary (but stalk sometimes scaly) ............. 8 


Gills and stalk yellow to yellow-orange; cap bright red to orange (but may fade to yellow or 
Palen tim ase. Or Sulit) ee. ess ee ee cee ee A. caesarea group & others, p. 284 
Not as above; gills and stalk typically white to creamy or very pale yellow .............. 6 


Volva often small and inconspicuous; cap brown to gray or sometimes nearly white; growing 
in mixed woods and under hardwoods in eastern North America .............. A. spreta 
Notas above; knewn only frem western North America -......0...05 6.02 ee Oo ae 7 


Cap brown to yellow or whitish, but if brown then usually with a yellow margin; partial veil typi- 
cally (but not always!) forming a prominent skirtlike annulus onstalk A. calyptrata, p. 284 
Cap variously colored, but the margin not yellow; annulus (ring) usually pressed closely to the 


Sigil oe poorly detiited —...,.2... 44h... begets igs BG ee a 48 
Cap darebrown tossrayzorgiayish-brown »....- weeds. 2 a-m. <a me: a eee ee ae : 
Cap white to pale tan, beige, orangish, pinkish, orange-brown, or reddish-brown ....... 10 


Fruiting body medium-sized to large; cap dark gray to dark brown when young, often paler 
in age and often developing a darker band near inner edge of striations; gilledges usually brown; 


kineaum omy fromuyihe West). 6s 555 ee ee a Be Se A. pachycolea, p. 290 
Fruiting body medium-sized to rather small and slender; cap usually gray, but sometimes 
grayish-brown or brown; gill edges not brown; widely distributed ................... 49 


Cap white with /ong striations; widespread, but rarein West A. alba (see A. vaginata, p. 288) 
Not as above; if cap white then with shorter striations and usually found near western oaks in 


Winter and spring (Oreven Slimmer “common. eee ee ee. lat 
Cap pinkish-tan tororangish, beige, or paler .......9.-..... 0... A. velosa & others, p. 286 
Cap orange-brown to reddish-brown, tawny, etc.; common in eastern North America, infrequent 

meWest .... 2 Baga os wen eee, em SBE cee A, fulva, p. 287 
Cap greenish to yellow-green, brownish-olive, grayish-olive, or nearly white when young, 
often duller (dingy tan, etc.) or with a metallic lusterinage .......... A. phalloides, p. 269 


Not as above; cap usually white or whitish when fresh (but may discolor by maturity) ... 13 
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26. 


26. 


ZF. 
27. 


28. 
26. 


Cap white, but discoloring pinkish, brownish, or yellowish (at least centrally) in age; asso- 
ciated with oak; found in California and the Southwest and Texas ...... A. ocreata, p. 271 
Gip Usually remaining whieorfoundelsewhciomm ©... %... 5415.08. eee ee ee ee 14 


Cap white; partial veil usually forming a distinct annulus (ring) on stalk (which may disappear 
in age!); very common in eastern North America, also found in the Pacific Northwest ..... 
69) 686 ee A. virosa & others (see A. ocreata, p. 271) 

Not as above; partial veil absent or evanescent; found in eastern North America (do not eat!) 
NNN 5 ah ee als A ee ee a me A. peckiana & others 


Universal veil remnants yellow to grayish-yellow (check cap for warts and base of stalk for 
pole, Caio) WaNLIbn ae en a, ene ee Ce ee, Seo A Et. 16 
Universal veil remnants not yellow; cap may or may not be whitish ................0.. a2 


Patil veil absent; sills yellow; found in easterm North Ameriea ..............007. 44... 
De terE nc eee Beane tee EE, DER em aera ee Laren eer A. parcivolvata (see A. caesarea, p. 284) 


ING ice Sellevesiee Weer eset Re ee Me Rar inten a | 17 
Cap bright red to orange-red (but may fade inage); stalk white ........ A. muscaria, p. 282 
Cap orange to yellow, yellow-brown, or dark brown; stalk white or yellow ............. 18 
Lower stalk sheathed with shaggy scales ...............4. (see Armillaria & Allies, p. 189) 
Hey 1 leaky amen gare gee erie ok ae rarer we eee enor ea na en re ann eee ec We) 
Cap salmon to salmon-pink when fresh; found in mountains of eastern U.S. ..... A. wellsii 
Nort savovce ae, ., MR OO ee 6... ee ee eee. 20 


Base of stalk staining reddish in age or where bruised; found ineastern North America ..... 
eae ea San OTT eee OR REN eS TRIO, A. flavorubescens (see A. aspera, p. 278) 
Not with above features (if staining as above, then found in West) ...................-. 21 


Cap yellow to yellow-brown to dark brown; stalk usually white; common along the Pacific 
(GRAS eee ee ee ee aie ee. REiarnee. . rammmett ie ay ents eure ae A. aspera, p. 278 
Cap yellow-orange to yellow; stalk often colored similarly; fruiting body rather small; common 
imeastermmNorh America, rarean the Westen ®. 2 eee oe A. flavoconia, p. 278 


Cap pale yellow-green to pale yellow to nearly whitish with thin grayish, whitish-buff, or pinkish 
to lavender-gray warts( which may wash off); cap margin vo’ striate; stalk with an abrupt, soft, 
rounded bulb at base; spores amyloid; common in eastern North America, especially under 
hardwoods but alsowith conifers PTI...) eee A. citrina (see A. porphyria, p. 279) 

IN@icAS JDC Ue mmc ment .m. St. 0. SRP MUOrenes ., Jen, Byun. Elen el ene ee nie ene ain cena ear 23 


Cap brown to olive-brown or paler; stalk lacking grayish patches, terminatinginan abrupt basal 
bulb that is usually split or chiseled longitudinally; flesh usually staining reddish-brown; 
spores amyloid; common in eastern North America (especially under hardwoods); also 
reported from the Pacific Northwest(but rare) .. A. brunnescens (see A. porphyria, p. 279) 


INGE 2US 2.50 area a oR rege res oa erm = ree) CRS RRR Tae 24 
Cap brightly colored (red, orange, or yellow); partial veil present, usually forming an annulus 

CEI anit Salen Nn, Datta oti ee ee ce Mente tiy Ae canter Me amet Mere) Totes 25 
Not as above (cap may be sordid reddish or reddish-brown, pinkish-tan, etc.) .......... 26 


Volva usually a series of concentric rings at apex of bulbous stalk base, but sometimes only a 
single ring or collar; cap medium-sized to large and bright red to orange, apricot, yellow- 
orange, or yellow (yellow form rare in coastal California, but common in the Sierra Nevada 
andinostoteastenn Nolin otmenica) sas ee. eee en ee ee A. muscaria, p. 282 

Volva usually a single collar at top of basal bulb or often indistinct, but sometimes consisting of 
several rings; cap small to medium-sized (occasionally large), usually pale yellow (but some- 
times brighter), at times completely covered by veil material; widespread A. gemmata, p. 281 


Partial veil absent (check young specimens if possible); cap margin distinctly striate; spores not 


EDTA (OUR Weegee cae See re aT Ce ae Weeden OMe ne eee ee ener ee ater oa] 
Partial veil present, or if absent, then cap margin not striate; spores amyloid ornot ..... Bul 
Gap fray fo gray Gh-2brewinebTowmn, Ore auhei™ . 2... oa ce ee cay) bee Ee ee 28 
Cap pale yellow, orange-buff, salmon, pinkish, tan, or nearly white ................0.0. 30 


Cap powdery-mealy; volva if present also mealy A. farinosa (see A. sp. (unidentified), p. 275) 
Ins ar URES MSULS ORV re egy MMM i We OCIS 6s ae Be cs Bae ee as 29 
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Cap gray or sometimes grayish-brown, with or without warts; upper limb of volva usually well- 
developed (but falls off easily); common in California .............. A. constricta, p. 289 
Cap gray to brown to dark brown to nearly black, usually with warts; upper limb of volva not 
well-developed; widespread, but rare in California ...A. inaurata(see A. conStricta, p. 289) 


Cap yellow to creamy to whitish; volva usually collarlike (with free rim) . A. gemmata, p. 281 
Cap orange-buff to pale pinkish-orange to pinkish-tan, beige, or sometimes whitish; volva 
not typically collarlike; often growing in the open (but neartrees) ....... A. velosa, p. 286 


Cap entirely brown when young, breaking up into large brown scales in age; fleshin stalk usually 

staining orange or saffron (and eventually reddish) whencut (see Lepiota rachodes, p. 297) 
INOS DOVE. . 2... . cam, Seemumeetne tumencn weeds oueM uneran cian, Comets ouena Aoeerar ire geno See Am o2 
Cap witherect, often pyramidal brown warts which usually come off easily; stalk and/ or under- 


side of veil with similar warts; spores usually dextrinoid, notamyloid . (see Lepiota, p. 293) 
Not.withabovedeatures,(butsmay have some.ot them); common, ........+. sas. . seem 33 


Some part of fruiting body usually with sordid reddish stains (especially the stalk); flesh s/ow/y 
staining dingy reddish when bruised or cut; maggot tunnels also reddish A. rubescens, p. 276 


Notas @BOVe cnc ec) AEs RO as awk So ig a 34 
Fresh fruiting body white or whitish (but may age buff, yellowish, brownish, pinkish, etc.) 35 
Not as above; cap distinctly colored or with colored veil material even when young ...... 42 


Stalk terminating in a fairly conspicuous bulb, not typically with a rooting portion below the 
10 Ce her ie re rn eres. wt, Seon ee eer... Mos Qe 36 
Stalk without bulb, or if with a bulb, then also with a tapered rooting base below the bulb 40 


Volva typically present asa distinct free rim(collar) or series of concentric rings at apex of basal 
bulbs spones 7o7 amyloid ae, Sees, See. Se. ee, 8. Se eee... « ay) 
ING AR AbOVews anes my LOIC gy... <. Me. ae BE meee 6 cede nce 4 ee ee 38 


Volva typically consisting of a single tight-fitting collar around bulb apex; cap often tinged 
yellowish or brownish at center; often rather slender A. cothurnata(see A. pantherina, p.280) 
Volva usually a series of concentric rings; cap white to grayish-white or tinged buff; not 
WME MNO Wes te oe ere Se ee ee a A. muscaria, p. 282 


Cap surface with rather soft and cottony universal veil tissue, lacking conspicuous warts; known 
CHliromiewestemiy VOGUMMNINCRICH 2s. culen ores. gare. mo. < OE we. Oe A. silvicola, p. 273 
NGL dsabove (ilcapieottony. then foundelsewhere) Se. ©... .... oe. .-. 39 


Cap usually with brown warts; stalk often rather stout (up to 8 cm long); known only from 
California, associated with live oak ........ A. sp. (unidentified) (see A. rubescens, p. 276) 
INOGdsiboOvemmre.. . ©. lm... 6... Pee Pe See, ON. 0 ee ee OS eee, §. 40 


Cap without warts or warts obscure; growing insand .................. A. baccata, p. 273 
Not as above; cap usually with distinct, well-developed warts ............0000 0c eee 41 


Cap covered with large, exaggerated warts; fairly common with oak and pine, known only from 
CAMOMINE foc eae ae ee oes ee. a A. magniverrucata, p. 274 
Found elsewhere, or if found in California then warts smaller and often concentrated at center 
Ol Ap . ne. us- A. cokeri & many others (the “Lepidellas”) (see A. magniverrucata, p. 274) 


Stalk arising froma well-developed cylindrical to jug-shaped, sometimes hollow, underground 
“uber rare Te ee ee, ee oF (see Squamanita, p. 197) 
Not as above (but stalk may root deeply or have a bulbous base) ..................... 43 


Cap yellow to creamy, the margin usually striate or tuberculate-striate ..A. gemmiata, p. 281 
INGiawi Deve NCares: bette... Reman, eM. Sen, Pen aee eer ete ee, ees reece 44 


Volva indistinct, powdery, or scaly; cap margin not normally striate .................. 45 
Volva usually present asa free rim orcollar on basal bulb and/ or margin of cap striate inage 47 


oink ge ii! a ee ese ee 46 


Usually found in open ground (pastures, etc.); partial veil often disappearing; cap grayish-white 
to gray to browmnishegrayasimally ee cer. ee ee A. sp. (unidentified), p. 275 
Associated with oak; partial veil usually forming a persistent, prominent annulus; cap white 
CO WOWMISI 2. can ccs s,s = eae gle A. sp. (unidentified) (see A. rubescens, p. 276) 


Warts gray and/or stalk gray or with grayish patches; sporesamyloid .. A. porphyria, p. 279 
Stalk white; warts usually white or pallid; spores notamyloid ........ A. pantherina, p. 280 
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eam Ooh 04 2 ame me eerie erat haere. ee a ere A. calyptratoides (see A. calyptrata, p. 284) 
48. Cap orangish to salmon, pinkish-tan, buff, oreven whitish .............. A. velosa, p. 286 
49. Lower part of volva tightly constricted around stalk, the upper part flaring outward (see photo 

OM, 20H) cE cy ss nn, Ween COS ILL a. 59 
Not ASADOVE: VElvatsdclIKG ge . . . . ee ce A, vaginata, p. 288 


50. Cap pallid beneath a thin coating of pinkish-tan to brownish-orange universal veil material and 
often with several large chunky warts at center; found in woods in Southeast . A. roseitincta 


SON Olas AWOUE 0 eee ei ge baa aul 
51. Cap distinctly pinkish when fresh; usually found in open; southern ........... A. salmonea 
2h.) NOL ELI i ee ne Sen rene Sealine. Seen &2 
52. Cap with concentrically arranged brown to grayish-brown universal veil remnants (scales); 

partial veil evanescent; known only from the Southeast .................0005 A. hesleri 
52) Nofadsabévercapiusually grayish or with/prayish Watts .....«.my...022)-...-m...e8-. D3 
53. Cap pale brown to dark grayish-brown, with large grayish warts or patches; partial veil usually 

forming a distinct annulus (ring) onstalk ............ A. spissa (see A. pantherina, p. 280) 
53. Notas above; cap grayish .... A. onusta & A. cinereoconia (see A. sp. (unidentified), p. 275) 
Amanita phalloides (Death Cap) Color Plate 50 


CAP 4-16 cm broad, at first nearly oval, then convex to plane; surface smooth, viscid or 
tacky when moist, often shiny when dry or with a metallic luster; color variable: green to 
brownish-olive, yellow-green, yellowish, or sometimes white, often darker toward center 
and paler at margin, and often fading in age (to grayish-green, light brown, olive-buff, 
dull yellowish, etc.); sometimes with one or more patches of thin, silky, white universal veil 
tissue; margin typically not striate. Flesh white; odor at first mild, but later quite pungent 
or nauseating (like raw potatoes orchlorine). GILLS adnate to adnexed or free, close, white 
or tinged faintly greenish. STALK 5-18 cm long, 1-3 cm thick, tapering upward or equal 
with an enlarged base; white or tinged cap color, smooth or with minute scales and fibrils; 
solid or hollow. PARTIAL VEIL membranous, white or tinged yellow-green, forming a 
persistent but fragile, superior, skirtlike ring which may disappear in age. UNIVERSAL 
VEIL membranous, white, forming a saclike volva that sheathes base of stalk; volva thin 
and rather fragile, usually buried in ground and sometimes disintegrating. SPORE PRINT 
white; spores 7-12 x 6-9 microns, broadly elliptical to nearly round, smooth, amyloid. 


Amanita phalloides, showing the classical features of the deadly Amanitas: presence of a sack (volva) 
at the base of the stalk and a skirt or ring (annulus) near the top of the stalk, plus white or whitish gills. 
(Don’t expect every specimen to be so “classical,” however!) 


Fruiting body development in the deadly Amanita phalloides. At first it is enclosed by the universal 
veil, which ruptures to forma volva at the base of the stem as the stalk elongates. 


HABITAT: Solitary, scattered, or in groups or troops in woods or on lawns near trees; 
widely distributed. In our area it is very common under live oak in the fall and early winter 
and may even turn up in the summer if moisture is sufficient. In the late winter and spring, 
however, it is largely supplanted by A. ocreata. Perhaps an adventitious (but hardly 
advantageous!) introduction from Europe, it has taken a fancy to our native oaks and 
spread like the plague, so that it is now the most abundant Amanita of our live oak 
woodlands. Heavy fall rains often elicit a stupendous crop—I have counted as many as one 
hundred specimens under a single oak! I’ve never seen it growing without live oak in the 
vicinity, but in southern Oregon it grows with other oaks and in eastern North America it 
has turned upin numerous localities under conifers as wellas hardwoods. Apparently it can 
form mycorrhiza with a wide range of hosts! 


EDIBILITY: DEADLY POISONOUS! Learn to recognize this species before eating any 
mushroom with gills! It is particularly dangerous because the symptoms are delayed, not 
appearing for from 6 to 24 hours after ingestion, by which time there is relatively little 
modern medicine can do except to treat the victim symptomatically. In the last decade 
there have been one or two deaths in California every time a bumper crop has appeared. 
However, none of the victims were knowledgeable fungophiles, let alone “mushroom 
experts” (as they are often called by the press). The flavor, incidentally, is described by 
survivors as excellent—despite the awful odor which develops in old specimens. For an 
account of symptoms and treatment, see pp. 892-893. 


COMMENTS: There is no rational reason why anyone should mistake the death cap for 
an edible mushroom—but since when were human beings completely rational? The telltale 
signs are: (1) white gills (2) white spores (3) partial veil covering the gills, then breaking to 
forma skirtlike ring or annulus near the top of thestalk (4) membranous white sack (volva) 
at the base of the stalk (5) margin of the cap not striate (however, I have seen mature 
specimens with small striations on the margin where the cap tissue had apparently 
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Maturing specimens of Amanita phalloides. Note how cap opens out and the partial veil breaks to 
form an annulus (ring) high up on the stalk. Cap color is variable: green, yellow, brownish, even white. 
The cap is usually bald, but sometimes has a thin white patch of universal veil tissue (as shown here). 


collapsed against the gills!). The ring is sometimes obliterated and the volva can be 
carelessly overlooked, so just to be safe, don’t eat mushrooms with any two of these 
characteristics unless you are absolutely sure what they are. Your life is at stake! The 
cap color—usually greenish, but extremely variable—and the pungent odor in age (it 
reeks of death) plus the association with live oak (in our area) are good secondary field- 
marks. In eastern North America, A. phalloides can be confused with A. citrina and A. 
brunnescens (see the key to Amanita and comments under A. porphyria). 


Amanita ocreata (Destroying Angel; Death Angel) 


CAP 4-15 cm broad, nearly round or oval becoming convex and finally plane; surface 
viscid when moist but soon dry, smooth, white when young but in age often discoloring 
pinkish, buff, yellowish, or brownish, especially toward the center; sometimes witha very 
thin white patch of universal veil tissue; margin usually (but not always!) no/¢ striate. Flesh 
thick, firm when young, white; odor mild, becoming disagreeable in oldage. GILLS at first 
adnate or adnexed, sometimes free in age, close, white. STALK 6-20 cm long, 1-3 cm 
thick, tapered upward or equal with anenlarged base, white, oftenfinely powdered or scaly 
at apex or occasionally throughout; hollow orsolid. PARTIAL VEIL membranous, white, 
forming a very fragile superior or apical skirtlike ring or shredding into pieces or 
disappearing entirely. UNIVERSAL VEIL membranous, white, forming a saclike volva 
that sheathes the base of the stalk; volva often large and ample, but sometimes thin. SPORE 
PRINT white; spores 9-14 « 7-10 microns, broadly elliptical to nearly round, smooth, 
amyloid. Flesh turning bright yellow in KOH (potassium hydroxide). 


HABITAT: Solitary to widely scattered or in small groups on ground under oaks, known 
from Marin County in California east to the Sierra Nevada foothills and southto Arizona 
and Texas. In our area it is associated with live oak and iscommoninthe winter and spring, 
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Amanita ocreata. This deadly poisonous Amanita is pure white when young but usually discolors 
(pinkish, brownish, ochre, etc.) on the cap as it ages. Note the fragile partial veil, voluminous volva, 
and white gills. See Color Plate 53 for its eastern counterpart. 


usually after A. phalloides has finished fruiting. It is quite numerous, but doesn’t normally 
produce the huge crops typical of the latter species. Related “destroying angels” are abun- 
dant under hardwoods and conifers in eastern North America, and to a lesser extent, the 
Pacific Northwest (see comments). 


EDIBILITY: DEADLY POISONOUS! It doesn’t enjoy the same notoriety as A. phal- 
loides, but is just as dangerous, and in some regions (such as southern California), it is the 
more common of the two. It recently caused several deaths near San Diego. The victims 
were apparently starving illegal aliens who ate the mushrooms out of desperation. 


COMMENTS: This elegant, pristine-pure, lethal-looking Amanita is our only white 
mushroom with both an annulus (ring), a true sack (volva) at the base of the stalk, and a 
non-striate (or only rarely striate) cap margin. The species epithet ocreata means 
“sheathed,” a reference to the voluminous volva which may extend as much as halfway up 


Amanita ocreata varies greatly in stature, as shown here. Left: A robust specimen that could easily 
be mistaken for the pale form of A. calyptrata (and is just as big). Right: A slender, graceful mature 
specimen that could be mistaken for a washed-out A. velosa. 
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the stalk, though it is often much smaller. The partial veil is quite fragile, however, and 
often turns to shreds rather than forming a distinct ring (annulus). The sinister name 
“destroying angel” also embraces three closely related, deadly poisonous, pristine-white 
“veiled threats”—A. virosa(COLOR PLATE 53), A. verna, and A. bisporigera. All three 
are common in eastern North America — especially under hardwoods — and have been 
reported from the Pacific Northwest, but not from California. They closely resemble A. 
ocreata, but are often more slender and do not discolor as much in age; also, A. verna 
supposedly doesn’t yellow in KOH. A. virosa is distinguished by its round spores and scalier 
stalk, while A. verna has elliptical spores and A. bisporigera has 2-spored basidia and 
round spores. A. a/ba and the pale (white to creamy) form of A. calyptrata are easily con- 
fused with these species, but always have a striate cap margin and non-amyloid spores. Be 
very careful— A. ocreata sometimes has a striate cap margin (see photo on p. 286)! Other 
species: A. mutabilis is an eastern species with a white or pinkish-tinged cap. It hasa sac- 
like volva and amyloid spores, stains pinkish when bruised, and often smells like anise. 


Amanita silvicola (Western Woodland Amanita) 


CAP 5-12 cm broad, convex to plane; surface dry or slightly viscid when moist, white (but 
occasionally discolored in age), covered with flattened cottony or fluffy-powdery universal 
veil tissue; margin often hung with veil remnants and extending beyond the gills, not 
striate. Flesh white; odor mild or slightly soapy. GILLS white, close, adnate toadnexed or 
free, edges finely powdered or cottony. STALK 5-12 cm long, 1.5-2.5 cm thick, usually 
rather stout, terminating in a basal bulb which is up to 5 cm broad; white (or sometimes 
brownish-stained), usually powdery or with cottony scales. PARTIAL VEIL white, 
delicate, forming a slight ring or fibrillose zone or disappearing entirely. UNIVERSAL 
VEIL cottony, white, forming a scaly or indistinct volva consisting of cottony white zones 
or patches at base of stalk which often disintegrate or remain in the ground. SPORE 
PRINT white; spores 8-12 x 4.5-6 microns, elliptical, smooth, amyloid. 


HABITAT: Solitary or in small groups in mixed woods and under conifers(e.g., Douglas- 
fir); known only from the Pacific Northwest (where it is fairly common in the fall, parti- 
cularly in campgrounds) and California. I have found it only oncein ourarea, in December. 


EDIBILITY: Unknown. Do not experiment! 


COMMENTS: This attractive Amanita can be told at a glance by its cottony white cap, 
rather stout stature(for an Amanita), and enlarged stem base(see photo on next page). The 
cap lacks the prominent warts characteristic of A. magniverrucata, A. cokeri, etc., and the 
volva is not saclike as in the destroying angels (A. ocreata, A. virosa, et al). Also, the stalk 
lacks the tapered, pointed, rooting base so characteristic of A. baccata. The attached gills 
and indistinct volva suggest Armillaria, but it has that ineffable Amanita “aura.” Also 
see A. smithiana (under A. magniverrucata), a larger version of A. silvicola. 


Amanita baccata (Sand Amanita) Color Plate 54 


CAP 4-10 (12) cm broad, convex becoming plane; surface dry or slightly tacky, white (but 
often dirty and sometimes discolored buff in age), with obscure mealy to powdery warts or 
flattened universal veil remnants which may disappear in age; margin often hung with 
veil remnants, not striate. Flesh white, soft, fragile; odor mild or slightly pungent. GILLS 
close or crowded, white, becoming dingy yellowish in age, usually adnate or adnexed, but 
sometimes free. STALK 5-18 cm long, 0.5-2.5 cm thick, with a long, tapered, often 
pointed rooting base belowaslight to distinct bulb; dry, white, sometimes with yellowish or 
buff stains; usually somewhat fibrillose or with delicate ragged or powdery scales; 
apex often striate. PARTIAL VEIL white, cottony, very fragile; disappearing or forming 
a thin, poorly defined superior ring on stalk. UNIVERSAL VEIL friable, white, forming 


Left: Amanita silvicola lacks the saclike volva of A. ocreataand the tapered rooting base of A. baccata. 
Right: Amanita baccata grows in sand; note pointed rooting base (see color plate for view of cap). 


an indistinct volva or a scaly zone just above the bulb. SPORE PRINT white; spores 
10-15 x 4-6.5 microns, more or less cylindrical, smooth, amyloid. 


HABITAT: Solitary or in small groups insand orsandy soil (often buried), associated with 
oak and/or pine; distribution spotty—reported from southern Europe, northern Africa, 
and Michigan—frequent in our area in the fall and winter, but never in large numbers. 


EDIBILITY: Unknown. 


COMMENTS: Also known as A. boudieri, this is an inelegant but oddly charming 
Amanita. The tapered, rooting stem base, soft flesh, absence of prominent warts on the 
cap, cylindrical spores, and habitat in sand form a most distinctive combination of 
features. The cap may scarcely poke above the ground and along with the rooting base, is 
usually covered with dirt or sand (see photo). The fruiting body decays rapidly and is hard 
to keep in one piece. For these reasons and many more, it is one of my favorite Amanitas. 


Amanita magniverrucata (Pine Cone Amanita) Color Plate 55 


CAP 7-20 (30) cm broad, nearly round becoming broadly convex or plane; surface dry or 
slightly viscid when moist, covered with large (up to 2cm broadand | cmhigh!), persistent, 
strongly-attached warts, the warts pyramidalat first becoming truncated or more flattened 
in age; color white to creamy-white becoming yellowish-buff or tan in old age (sometimes 
with darker stains); margin usually with cottony veil remnants and extending beyond the 
gills, not striate. Flesh thick, firm, white; odor unpleasant in age (like chlorine or dirty 
socks). GILLS adnate to adnexed or free, close, white or creamy, delicately powdered. 
STALK 7-12 (20) cm long, 1-4 cm thick at apex, rooting deeply in ground; equal above or 
tapering upward from a thicker base or bulb (up to 6 cm broad but sometimes incon- 
spicuous), the rooting portion below the bulb tapered downward; white throughout or 
with brownish to yellowish-buff stains; firm, rather tough. PARTIAL VEIL white, mem- 
branous, usually forming a fragile, superior, skirtlike ring on stalk. UNIVERSAL VEIL 
warty and friable, forming a scaly volva consisting of concentrically arranged rows of 
warts or scales at apex of bulb, these sometimes disappearing inage. SPORE PRINT white; 
spores 8.5-12.5 x 5.5-8.5 microns, elliptical to nearly round, smooth, amyloid. 


HABITAT: Solitary to gregarious under live oak and pine; known only from California, 
but related species (see comments) are widespread. In our area it is not uncommonin the 
fall, winter, and spring. It develops slowly and persists for weeks without decaying. 
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Left: Amanita magniverrucata, top view of cap. Note the exaggerated warts. Right: Amanita cokeri 
is a Somewhat similar whitish species with smaller warts on the cap. 


EDIBILITY: Unknown—do not experiment! It belongs to the “Lepidellas,” a subgroup 
of Amanita that contains both poisonous and harmless species. 


COMMENTS: One of our most spectacular mushrooms—the large, erect warts onthecap 
set it apart, making it look like a white pine cone ora glob of meringue (buttons resemble 
the Sierran puffball, Ca/vatia sculpta). It is one of several large, white, warty Amanitas 
that for years have passed under the names A. strobiliformis and A. solitaria. However, our 
species is quite distinct because of its exaggerated warts, and has recently been rewarded 
with a name of its own. It has several large counterparts in eastern North America withan 
unpleasant, often chlorine-like odor and more fragile warts, including: A. chlorinosma, 
A. polypyramis (especially large), and A. rhopalopus (with a large, deeply rooting base); 
A. ravenelii, with brownish imbricate (shingled) warts or scales; and A. daucipes, which 
often has a pinkish- or orange-tinged stalk. A. cokeri is acommon eastern oak- and pine- 
loving species that also occurs in California. It has smaller (to 5 mm broad) but firmly- 
attached warts mainly at the center of the cap, a mild odor, a rooting bulb on the stalk, and 
an annulus (ring) and volva (see photo above). A. smithiana grows under conifers in the 
Pacific Northwest. It looks something like a matsutake or large A. si/vicola with its poorly 
developed cottony warts, unpleasant odor, and ragged or shaggy stalk withanenlarged but 
scarcely pointed base. There are many other closely related white or pallid species (the 
“Lepidellas”), particularly in southeastern North America(e.g., A. abrupta, witha broad, 
abrupt basal bulb; A. longipes, usually odorless with a pointed, often flattened, rooting 
bulb; A. thiersii, with a shaggy stalk; A. atkinsoniana and A. cinereopannosa, with a 
grayish veil; and A. praegraveolens, with a whitish to pinkish-tan, scaly cap and non- 
bulbous stalk). “Lepidellas” grow on lawns as well as in the woods, and are often difficult 
to identify without a microscope. They should not be eaten. 


Amanita sp. (unidentified) (Anonymous Amanita) 


CAP 2.5-5 (8) cm broad, convex becoming plane; surface dry, whitishto gray, covered with 
darker (gray to brownish-gray) mealy or powdery warts which are easily obliterated; 
margin not striate. Flesh white, odor rather pungent in age. GILLS usually adnate or 
adnexed (rarely free), close, creamy-white becoming dingy yellowish or yellowish-orange 
in old age. STALK 2-4 (7.5) cm long, 0.4-1 cm thick, equal or tapering downward, some- 
times with a short, rooting base or swollen slightly above the base; white and striate above 
the ring, dingy whitish or tinged cap color below and somewhat scaly. PARTIAL VEIL 
membranous but very fragile, disappearing or forming a superior, median, or even basal 
ring on stalk. UNIVERSAL VEIL friable, mealy-powdery, forming an indistinct or scaly 
volva in the form of obscure grayish scales or powdery-mealy warts over lower portion of 
stalk. SPORE PRINT white; spores 7-11 = 5-8.5 microns, elliptical, smooth, amyloid. 


Amanita sp. (unidentified). An odd, unimposing species that is locally abundant in pastures and open 
ground. Note the small size, stocky stature, and grayish warts on the cap. The fragile partial veil and 
volva are easily obliterated. 


HABITAT: Scattered to gregarious in pastures, open fields, hard-packed ground, under 
trees, etc. Fairly common in our area in the fall and winter and sometimes very abundant. 
It usually grows in the open, often mingling with Agaricus campestris and Agaricus 
cupreobrunneus, which it superficially resembles. Apparently it is not mycorrhizal. 


EDIBILITY: Unknown. Do not experiment! 


COMMENTS: This anomalous, anonymous Amanita is quite unamanitalike with its 
short stem, compact mealy-warty, grayish cap, and predilection for growing in meadows. 
The volva is so fragile that it may disappear, but the warts on the cap signify Amanita. 
A. farinosa is a similar species (cap small, powdery-mealy, gray to brownish-gray, etc.), 
but has non-amyloid spores, a striate cap, no partial veil, and grows in forests or at their 
edges. It is widespread but rare in the West. Two similar grayish species, A. cinereoconia 
and A. onusta, are larger and apparently restricted to eastern North America; the latter 
usually grows in sandy soil. 


Amanita rubescens (Blushing Amanita; The Blusher) 


CAP 4-12 (20) cm broad, convex becoming plane or shallowly depressed; surface slightly 
viscid or dry, at first covered with white, pinkish, brownish, or grayish warts, the back- 
ground white at first, then flushed sordid reddish, pinkish, reddish-brown, brown, etc.; 
margin usually not striate. Flesh firm, white, slow/y reddening when bruised; odor mild, 
taste mild or latently bitter. GILLS adnate to adnexed when young, sometimes free inage; 
close, white or pallid, sometimes stained reddish. ST ALK 5-14(20) cmlong, !-3.5 cmthick, 
equal or enlarged downward to a swollen base (bulb); at first white, soon stained sordid 
reddish, reddish-brown, or pinkish below the ring and often somewhat scaly; white or 
tinged pinkish above. PARTIAL VEIL membranous, white or tinged reddish, forminga 
fragile, superior, skirtlike ring on stalk. UNIVERSAL VEIL friable, forming an indistinct 
or scaly volva (i.e., disappearing or leaving sordid reddish scaly zones at base of stalk). 
SPORE PRINT white; spores 7.5-10.5 x 5-7 microns, elliptical, smooth, amyloid. 


HABITAT: Solitary to scattered or in groups in woods and under trees, partial to oak but 
also found with conifers; common and widely distributed. In our area it is monogamous 
with live oak and usually fruits twice—a small flush after the first fall rains, and a larger 
crop in the late winter and spring (February-April) when A. velosa and A. ocreata 
“bloom.” It can also turn up in the summer—in fact, I’ve found it every month of the year! 


EDIBILITY: Not recommended. It is edible when cooked, but indigestible or even 
poisonous raw, and it is easily confused with poisonous species. It is highly esteemed in 
Europe (chiefly France), but our local version does not have a good flavor. 
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Amanita rubescens is extremely variable in size, stature, and color, but always stains dingy reddish 
(often slowly). These whitish-capped specimens are small; more can be seen below and on p. 266. 


COMMENTS: The “blushing” of the cap, stem, and flesh is the one infallible fieldmark 
of this fickle fungus. The blushing process is slow to manifest itself and is best seen on the 
lower stalk or around the edges of maggot tunnels (see photograph below). In other 
respects it is an exaSperatingly variable Amanita. Young specimens may be pure white 
(in our form), while older individuals usually develop strong reddish or brownish tones. 
The warts may be evenly disposed over the entire cap surface, orconcentrated at the center, 
or more prevalent toward the margin, or completely absent (especially in rainy weather). 
Mature specimens are sometimes mistakenfor A. pantherina(if they are brownish), oreven 
A. muscaria (if they are reddish), but the indistinct volva, reddish stains, and amyloid 
spores separate it. Pure white buttons, on the other hand, resemble the A. strobiliformis 
group (see A. magniverrucata), but lack the tapered, rooting base of those species. They can 
also be confused with the “false blusher” (see below). The attached gills and absence of a 
volva can lead toconfusion with Armillaria, but once again the reddish stains distinguish it. 

The “true” A. rubescens that is so common in eastern North America differs from our 
form in several respects. Its universal veil is grayish to dirty pinkish and its cap is soon 
reddish-brown to flesh-color to brown or olive-tinged, while ours is often white. Also, it is 
a much larger, taller, and more stately fungus, and is often parasitized bya pallid to pinkish 
mold (see photo on p. 884), whereas ourformisnot. Infact, aboutall that our version hasin 
common with the “true” A. rubescens is its blushing behavior—and it may eventually 
prove to be a distinct variety or species. (Perhaps we should appoint an ad hoc committee 
to investigate the problem!) 

Also common under live oak in our area is the “false blusher’—an unidentified and 
probably unnamed species that closely mimics our A. rubescens in every respect save one: 
it does not “blush.” Its bulb is often brownish-stained, however, and like A. rubescens it 
is whitish when young, browner in age, and has warts on the cap. Its edibility is unknown 
—another good reason not to eat A. rubescens! . 


Amanita rubescens. Left: Mature brown-capped specimens; note warts on cap and indistinct volva. 
Right: Even the maggot tunnels stain reddish, as shown in this close-up. 
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Amanita aspera (Yellow-Veiled Amanita) Color Plate 56 


CAP 4-12 (15) cm broad, nearly round to convex, then plane; surface viscid when moist, 
dark brown to grayish-brown, yellow-brown, or bright yellow, covered with yellow mealy 
or powdery warts which become flattened and grayish to dingy buff in age or occasionally 
disappear; margin not striate or only faintly so. Flesh white or tinged yellow, soft. GILLS 
white or creamy-yellow, close, adnate to adnexed or free. STALK 5-15 (20) cm long, 
0.7-2.5 cm thick, equal or tapering upward, the base often enlarged; white to pale yellow 
above the ring, white to yellow, buff, or grayish-tinged below; base often with orangish, 
reddish, or brown stains(onexterior or interior). PARTIAL VEIL membranous, white or 
pale yellow above, bright yellow to grayish-yellow on underside; forming a superior, skirt- 
like ring on stalk. UNIVERSAL VEIL powdery, friable, forming a scaly volva (scaly 
zones and/or yellow to grayish-yellow powdery scales) at base of stalk, but volva easily 
obliterated. SPORE PRINT white; spores 8-12 x 6-8 microns, elliptical, smooth, amyloid. 


HABITAT: Solitary to scattered or in small groups under both hardwoods and conifers; 
common in our area and throughout the Pacific Northwest, but seldom in large numbers. 
It often grows with A. muscaria in our coastal pine forests and the two make acolorful pair; 
it is also frequent in our oak-madrone woodlands. Rather than fruiting in one large, 
spectacular burst like A. calyptrata and A. muscaria, it usually keeps a lower profile, fruit- 
ing rather sporadically throughout the mushroom season. 


EDIBILITY: To be avoided. Chemical analysis has failed to reveal the presence of 
amanita-toxins, but this does not mean it is edible. True, the European form is edible 
(according to onesource), and if our form were poisonous we would probably know by now 
—but why tempt fate when there are so many other safe, savory mushrooms available? 


COMMENTS: This elegant Amanita is easily recognized by its powdery yellow universal 
veil and yellow partial veil. Fresh specimens are among our most lovely mushrooms. The 
cap color ranges from yellow through yellow-brown to dark brown and is apt to bewilder 
the color-conscious beginner. A. pantherina and A. gemmata are often confused with A. 
aspera, but have non-amyloid spores and white veils plus a collarlike volva. A. flavo- 
rubescens (=A. flavorubens) is a very similar if not identical species with a yellow-orange 
to yellow or yellow-brown cap. It is common in eastern North America, especially under 
oak. A. flavoconia is also similar, but is smaller and never brown and is rare in the West. 


Amanita flavoconia 


CAP 2.5-7.5 (10) cm broad, nearly oval becoming convex or plane; surface viscid when 
moist, bright orange to yellow-orange or yellow, or orange at the center and yellow at the 
margin; adorned with scattered yellow warts which may disappear in age or rainy weather; 
margin not striate or only faintly so. Flesh rather thin, white. GILLS adnate toadnexed or 
free, close, white, sometimes with yellow edges. STALK 4-10 cm long, 0.5-1.5 cm thick, 
tapering upward or equal with an enlarged base; smooth or somewhat scaly, yellow or 
sometimes white. PARTIAL VEIL membranous, forminga superior, skirtlike ring which 
usually has a yellow underside. UNIVERSAL VEIL friable, forming a scaly volva consis- 
ting of powdery yellow scales and patches at base of stalk which wear off easily or disappear 
in age. SPORE PRINT white; spores 7-11 x 3.5-5 microns, elliptical, smooth, amyloid. 


HABITAT: Solitary to scattered or gregarious in woods (mainly under hardwoods, but 
also with conifers); often abundant in summer and early fallin eastern North America, but 
rare in the West. (It occurs in Arizona and has been found in northern California.) 


EDIBILITY: Unknown. Do not experiment! 


COMMENTS: This beautiful Amanita looks like a miniature A. muscaria, and is often 
mistaken for the yellow-orange form of that species. However, it does not have concentric 
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rings at the base of the stalk and is much smaller. The yellow veil remnants are reminiscent 
of A. aspera, but the cap is orange to yellow rather than yellow to brown, and the stalk is 
often yellow as well. Other species: A. frostiana of eastern North America is similar, but 
has whitish to buff warts, a more distinct volva, and non-amyloid spores. 


Amanita porphyria (Booted Amanita) 


CAP 3-12 cm broad, convex to plane or broadly umbonate; surface slightly viscid when 
moist, gray to grayish-brown, often with a subtle purplish cast; usually adorned with 
scattered grayish (or sometimes whitish) warts, these sometimes merging to forma patch 
or often wearing off or washing away; margin not striate or only faintly so. Flesh white; 
odor often turniplike in age. GILLS adnate to adnexed or free, close, white or sometimes 
aging or bruising grayish. STALK 5-18 cm long, |-1.5 cm thick at apex, equal above with 
a large, soft, abrupt, rounded or flattened bulb at the base; bulb often cleft; white or pale 
gray above the ring, gray or with grayish to grayish-brown or purple-gray patches below. 
PARTIAL VEIL membranous, forming a superior, skirtlike ring which often collapses 
or disappears in age; ring gray or grayish-yellow. UNIVERSAL VEIL somewhat mem- 
branous but also friable; forming a collarlike volva (free rim) around the apex of bulb or 
leaving scattered grayish patches or disappearing. SPORE PRINT white; spores 7-10 
microns, round, smooth, amyloid. 


HABITAT: Solitary, scattered, or in small groups under conifers; widely distributed in 
northern North America. It is fairly common in the Pacific Northwest but rather rare in 
California. I have yet to find it in our area. 


EDIBILITY: Poisonous?? Do not experiment! 


COMMENTS: The abrupt, soft, rounded, basal bulb and grayish color distinguish this 
conifer-loving Amanita. The volva may have a free margin but is not truly saclike. In 
eastern North America there are two related species with a prominent basal bulb: 
A. citrina (=A. mappa) is very common (mainly under hardwoods) and rather slim, with 
a pale yellow to yellow-green to whitish cap and buffy-white to pinkish or lavender-gray 
warts; A. brunnescens, also fond of hardwoods, has a brown to olive-brown or paler cap, 
a Stalk that stains reddish-brown, and a longitudinally split or chiselled basal bulb; it has 
also been reported from the Pacific Northwest. Neither of these Amanitas should beeaten. 


Amanita porphyria. Note large basal bulb and grayish patches on stalk. Cap is purple-gray to brown. 


Amanita pantherina, young button at right, mature specimen at left, intermediate stages between. 
Note the collarlike volva (i.e., the free rim of the basal bulb). 


Amanita pantherina (Panther Amanita) 


CAP 5-15 (25) cm broad, nearly round or convex becoming plane to slightly depressed; 
surface viscid when moist, color variable: dark brown to light brown, tan, dull yellowish, 
or paler (see comments), often darker at center and paler toward margin; adorned with 
many white to pale buff universal veil remnants(warts), but these often washed off by rain; 
margin usually striate. Flesh firm, white. GILLS adnate to adnexed or free, close, white or 
pallid. STALK 5-15 (20) cm long, I|-3 cm thick, tapering upward or equal with a basal 
bulb; dry, white oraging buff; usually smoothabove the ring, oftenscaly below. PARTIAL 
VEIL membranous, white, forming a superior or median skirtlike ring whose margin is 
often ragged or toothed. UNIVERSAL VEIL friable, white, usually forming a collarlike 
volva (i.e., adhering to the bulb except for a free rim at apex of bulb), sometimes also with 
scaly or ragged zones above the free rim, or sometimes indistinct (no free rim). SPORE 
PRINT white; spores 9-13 x 6.5-9 microns, elliptical, smooth, not amyloid. 


HABITAT: Solitary to scattered or gregarious on ground in woods; widely distributed, 
but especially common under conifers from the Rocky Mountains westward. In ourarea it 
fruits from fall through spring and is quite common under pine, oak, and Douglas-fir, 
though rarely in the large numbers characteristic of A. muscaria. Inthe Pacific Northwest 
and Sierra Nevada it is perhaps the most omnipresent of all the Amanitas. 


EDIBILITY: Poisonous! It contains the same toxins as A. muscaria, but apparently in 
higher concentrations—large doses can be fatal! It is said to be one of the most common 
causes of mushroom poisoning in the Pacific Northwest. 


COMMENTS: The dark brown to tan or dull yellowish cap with whitish warts and the 
free rim or collar at thetop of the basal bulbare the fieldmarks of this ubiquitous species. As 
is often the case in Amanita, there is considerable variation in cap color as well as in size. 
Yellowish forms are difficult to distinguish from A. gemmata—generally they are duller 
and often somewhat browner at the center, but the two species appear to intergrade (see 
comments under A gemmata). The cap is never red or bright orange-yellow as in A. 
muscaria, and the stalk lacks the grayish patches characteristic of A. porphyria. A. spissa 
of eastern North America is somewhat similar, but hasamyloid spores and a gray universal 
veil that leaves a powdery-scaly rather than collarlike volva. A. cothurnata is a slender 
eastern species with a whitish cap that is often tinged yellowish or brown at the center. A 
mushroom meeting this description occurs in our area, but is rare. Some amanitologists 
consider A. cothurnata to be a variety of A. pantherina. 
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Amanita gemmata (Gemmed Amanita; Jonquil Amanita) 


CAP 4-10 (14) cm broad, rounded becoming convex to plane; surface slightly viscid when 
moist, creamy to pale yellow, golden-yellow, or buff (but see comments), often slightly 
darker at the center; covered with whitish universal veil remnants (warts) which may merge 
to form a patch or may disappear in age; margin striate or not. Flesh white, fairly thick. 
GILLS adnate to adnexed or free, close, white. STALK 5-13 cm long, 0.5-2 cm thick, 
tapered upward or equal with an enlarged base; dry, white or tinged yellowish, usually 
smooth above the ring and sometimes scaly below. PARTIAL VEIL typically present 
(but absent in var. exannulata), membranous, white; forming a fragile, superior to 
median, skirtlike ring on stalk, or disappearing. UNIVERSAL VEIL friable to somewhat 
cottony, white, usually forming a collarlike volva (free rim) at apex of basal bulb, 
sometimes also with scaly zones above rim, or sometimes forming a thin sheath instead 
of a rim, or sometimes the volva more or less indistinct. SPORE PRINT white; spores 
8-13 x 6-9 microns, elliptical, smooth, not amyloid. 


HABITAT: Solitary, scattered, or in groups in woods or along forested paths and roads; 
widely distributed. In our area it occurs in mixed woods and under live oak shortlyafter the 
first fall rains and less commonly thereafter. In the Sierra Nevada and Pacific Northwest 
itis common under conifers in the springas wellas the summerand fall. The mountain form 
differs slightly from the typical form and may eventually be classified as aseparate species. 


EDIBILITY: Poisonous! Some books list it as edible, but other sources say it contains 
the same toxins as A. pantherina and A. muscaria. 


COMMENTS: Also knownas A. junquillea, this attractive Amanita can be distinguished 
from typical A. pantherina by its yellow to creamy cap and more modest size. (A. pan- 
therina ranges from small to very large.) However, a confusing series of “hybrids” exist 
whose cap color and degree of toxicity are intermediate between the two species. A. aspera 
and A. flavoconia differ by having yellow veil remnants, while the yellow-capped form of 
A. muscaria is larger, witha volva composed of concentric rings. Sometimes the universal 
veil of A. gemmata forms a continuous layer over the entire cap, but does not peel off easily 
like the volval patch of A. calyptrata. The latter also differs inits large, thick, saclike volva. 
Other species: A. russuloides of eastern North America 1s a similar, slimmer version of 
A. gemmata and may just be a regional variation. A. breckonii has a double, nearly basal 
annulus (ring) and a short, tapered, rooting base beneath the bulb. It occurs in our area 
under pine and perhaps oak, but is rare. A small species with an orange cap (sometimes 
yellow toward margin) and no partial veil also occurs rarely in our area. It may be a form 
of var. exannulata or it may be an undescribed species. 


Amanita gemmata. Left: Typical specimens; note collarlike volva. Right: A vernal mountain form 
that may actually be a distinct species. It also has a yellow cap, but is often stockier. It usually 
appears when the morels are out. 
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Amanita muscaria (Fly Agaric; Fly Amanita) Color Plates 58,59 


CAP 5-30 (40) cm broad, round becoming convex and finally plane or slightly depressed; 
surface viscid when moist, color variable: bright red to blood-red, scarlet-red, or orange- 
red when fresh (var. muscaria and var. flavivolvata), but often fading to orange, yellow- 
orange, or paler; bright yellow-orange to yellow, then fading( var. formosa); yellow witha 
peachy center( var. persicina); or white to buff to silvery-grayish-white(var. alba); covered 
at first with a dense coating of universal veil fragments( warts) whichare usually white( but 
are yellowin var. flavivolvataand often buff ortanin var. alba); warts flattened in age, often 
Wearing away or washed off by rain; margin usually at least somewhat striate. Flesh firm 
when young, soft inage; thick, white. GILLS adnatetoadnexed or free, close, broad, white. 
STALK 5-20 (30) cm long, |-3 (4) cm thick at apex, tapering upward or equal witha basal 
bulb up to 6 cm broad; white or whitish, or somewhat discolored in age; smooth or 
somewhat ragged-scaly below the ring; often fragile in old age. PARTIAL VEIL 
membranous, usually forming a thin, persistent, median to superior, skirtlike ring onstalk 
which may collapse in age; ring white or with yellow patches, margin oftentorn ortoothed. 
UNIVERSAL VEIL friable, forminga scaly volvaat apex of bulbconsisting of one or more 
(usually 24) concentric rings. SPORE PRINT white; spores 9-13 x 6.5-9 microns, broadly 
elliptical, smooth, not amyloid. 


HABITAT: Solitary or scattered to densely gregarious or in large rings in forests and at 
their edges, also with planted trees. Common throughout most of the northern 
hemisphere—its favorite mycorrhizal mates include pine, spruce, fir, birch, and aspen. The 
bright red form with white warts (var. muscaria) is the common one in western North 
America as well as Europe and Asia. In our area it fruits along with the yellow-warted 
variety from fall to early spring and 1s often abundant in our coastal pine forests and along 
freeways where pines have been planted. It also turns up occasionally under oak and 
madrone. In the Rocky Mountains it is common in late summer with spruce and in the 
Pacific Northwest in the fall with various conifers. The red-capped form with yellow warts 
(var. flavivolvata) has a southern distribution but is quite common in our area. [he form 
with a bright yellow to yellow-orange cap (var. formosa) is the dominant one in eastern 
North America. In California itiscommonin the Sierra Nevada but rather rarein the Coast 


Amanita muscaria. Left: A button completely covered with white warts (the universal veil). Right: 
“Bloody mirror of the galaxy.” This large button was frisbee-sized when fully expanded. (Joel Leivick) 


Amanita muscaria var. alba closely resembles the more common red- and yellow-capped varieties, 
but has a white to grayish-buff cap. 


ranges. The grayish-white form(var. a/ba) ismore commoninnorthern regions. It has been 
found in northern California, but is rare. The peach-centered variety (var. persicina) is 
most common in the Southeast. It is interesting to note that wherever A. muscaria growsit 
is often accompanied by Boletus edulis, and can serve as a “red flag” indicator for that 
species. I’ve even seen a very large ring of A. muscaria locally that numbered over 100 
fruiting bodies, with three bulky B. edulis growing right in the middle of it! 


EDIBILITY: Poisonous and hallucinogenic—esteemed by both maggots and mystics. 
Fatalities are extremely rare, but it is undoubtedly dangerous in large or even moderate 
amounts. The effects vary from person to person, mushroom to mushroom, and from 
region to region and season to season, so that there is no way to determine in advance 
what one’s reaction will be. Too many people have had unpleasant experiences for me to 
recommend it (for an account of its effects, see p. 894). Tales of “getting off” by nibbling 
ona piece of the veil or licking the “stars” off the cap are frivolous. However, the skin ap- 
parently contains greater concentrations of the toxins than the rest of the fruiting body. 
The name “fly agaric,” incidentally, is derived from the ancient practice of using the mush- 
room (often mixed with milk) to stupefy flies. It is also notable foritsability to concentrate 
vanadium—a rare, malleable, ductile metal used to add tensile strength to steel—from the 
soil. 


COMMENTS: The brilliant red form of this mushroom needs no introduction—it is 
known to every myopic middle-class “mystic” in America. Its caricature appears on key 
chains, incense holders, posters, candles, curtains, calling cards, and calendars. Large 
plastic reproductions can be found on lawns and in display windows, amusement parks, 
and fantasy decor. The irony of it is that few people realize that such a mushroom actually 
exists! The color, of course, is its outstanding fieldmark, plus the numerous warts on the 
cap, which look like curds of cottage cheese, orto the more cosmically inclined, like “stars.” 
(The warts may be washed off by rain, however.) The white gills, presence of an annulus 
(ring), and scaly volva separate it from other bright red mushrooms( notably the R ussulas), 
and, unless you're color blind, it is difficult to confuse it with any of our other Amanitas. 
The cap may fade drastically as it ages, especially in direct sunlight or after a soaking rain, 
but will usually retain at least some vestige of its original splendor. The other color forms, 
particularly the white one, are not quite so distinctive, and are best recognized by their 
volva, which usually consists of a series of scaly concentric rings above the basal bulb. In 
our area the fly agaric grows bigger than any other Amanita—I have seen “monsters” 
nearly two feet broad! In such specimens the stalk has difficulty supporting the weight of 
the cap and will break at the slightest provocation, or even topple over of its own accord. 
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Amanita caesarea group (Caesar’s Amanita) Color Plate 60 


CAP 7-20 (25) cm broad, nearly oval to convex, becoming broadly convex or plane; surface 
slightly viscid when moist, smooth, or sometimes with one or two pieces of thick white 
universal veil tissue; bright red to orange-red or orange, often fading to yellowish or even 
paler in sunlight or heavy rain; margin conspicuously striate. Flesh thick, yellow under 
the cuticle, otherwise white. GILLS close, broad, adnate toadnexed or free, bright chrome- 
yellow or at times egg-yellow, or pale yellow with darker yellow edges. STALK 5-15 (20) 
cm long, |.5-3 cm thick, equal or slightly thicker below (but may appear bulbous from the 
thick volva); smooth or with small scales, same color as gills or slightly paler; stuffed witha 
pith or jelly, eventually hollow. PARTIAL VEIL membranous, forming a persistent, 
superior and often striate, skirtlike ring which is colored like the gills. UNIVERSAL VEIL 
thick, membranous, white, forming a large, rather tough, lobed, saclike volva which is 
attached only to the base of stalk and may havea flange within. SPORE PRINT white or 
faintly yellow; spores 8-12 x 6-8 microns, elliptical, smooth, not amyloid. 


HABITAT: Scattered to gregarious or sometimes in large rings, in pine and oak woods in 
southern Europe and much of the warm temperate zone. Its North American distribution 
parallels that of Lactarius indigo: it is common in the summer under ponderosa pine in 
Arizona and New Mexico, as well as with various pines in Mexico and Central America, 
and a slightly different variety (see comments) occurs in the southeastern United States 
north to Quebec. It has not been recorded from California but is to be looked for in the 
warmer parts of the state (it is apparently supplanted by A. calyptrata). I have seen 
enormous fruitings near the Grand Canyon, in August and September. 


EDIBILITY: Edible and highly prized in Europe, where it is considered among the very 
best of all mushrooms (it is said to have been a favorite of the Caesars). In America, 
however, it is not so highly regarded. Its flavoris very similar to that of A. calyptrata, which 
is to Say, not to everyone’s liking. Because of its brilliant color it is by far the safest of the 
Amanitas for the table (but not necessarily the best—see A. velosa/). 


COMMENTS: This resplendent prince of the Amanitas is easily distinguished by its bright 
yellow gills and stalk, brilliant red to orange cap with striate margin, and thick, volumi- 
nous, white saclike volva. It is a robust fungus that calls to mind A. calyptrata. In fact, 
it may mimic the latter in having one or more thick patches of veil tissue on the cap, 
especially in dry climates. The variety in eastern North America has a slimmer stalk 
(sometimes with reddish fibrils) plus a usually bald, sometimes umbonate cap that is often 
yellow toward the margin in age. It is now considered a distinct species, A. hemibapha 
(formerly A. umbonata). Another common eastern species, A. parcivolvata, is similar in 
color(red to yellow-orange striate cap and yellow gills), but lacksa partial veiland does not 
have a saclike volva; it is harmless anyway. The poisonous A. muscaria is easily dis- 
tinguished by its warted cap, white gills and stalk, and scaly rather than saclike volva. 


Amanita calyptrata (Coccora; Coccoli) Color Plates 61, 62, 63 


CAP 7-25 cm or more broad, rounded becoming convex and finally plane; surface viscid 
when wet, usually witha large, thick, central, cottony whitish patch of universal veil tissue; 
otherwise typically dull orange to orange-brown, bronze, yellow-brown, or dark brown, 
usually with a paler (yellow) margin, or pale yellow to creamy or whitish (the pale form) 
or occasionally greenish; margin usually clearly striate. Flesh firm, thick, white orcreamy; 
odor mild becoming slightly unpleasant in age. GILLS broad, close, adnate becoming 
adnexed or free, white to pale creamy-yellow. ST ALK 7-25 cm long, 1-3.5 cm thick, equal 
or tapering upward, smooth, creamy to yellowish (typical form) or creamy to white (pale 
form) or white to greenish (greenish form); hollow, the cavity often filled with a cottony 
or jellylike substance. PARTIAL VEIL membranous, colored like stalk orslightly darker, 


Amanita calyptrata (=A. calyptroderma), mature specimens. Note striate cap margin. (Joel Leivick) 


forming a large but fragile, superior, skirtlike ring on stalk which is easily obliterated. 
UNIVERSAL VEIL membranous, white, forming a large saclike volva that sheathes the 
stalk base; volva thick, ample, felty or cottony, often lobed, often with a collar or flange 
within. SPORE PRINT white; spores 8-11 x 5-6 microns, elliptical, smooth, not amyloid. 


HABITAT: Solitary to widely scattered or gregarious on ground in woods; known only 
from the west coast. The distribution of the typical (darker) form parallels that of its 
favorite mycorrhizal mate, madrone: it is common in northern California and southern 
Oregon, where madrone is also common, less frequent in Washington, where madrone is 
likewise less numerous, then common again on Vancouver Island in British Columbia, 
where madrone is abundant. In our area it usually fruits after the first fall rains, sometimes 
in tremendous quantity. The pale form, on the other hand, is a late winter and spring 
mushroom. In our area it favors oak, but never fruits in the large quantities characteristic 
of the fall (typical) form. In the Sierra Nevada the pale form is prevalent under pine and 
other conifers, often forming “mushrumps” (especially in the spring). 


EDIBILITY: Edible and popular, but witha rather strong, fishy flavorthat doesn’t appeal 
to everyone. Too many people eat and enjoy the typical form for me not to recommend it. 
However, be absolutely sure of your identification, review the comments on pp. 264-265, 
and avoid the pale and greenish forms, which are easily confused with poisonous species 
(see photo on next page!). The caps are superb stuffed and then broiled. The hollow stems 
can be sliced crosswise (to make rings) and marinated. The flesh does not keep well, so use 
what you pick as soon as possible. Italian-Americans stalk it with a passion, undoubtedly 
because of its resemblance—in both appearance and flavor—to their beloved A. caesarea 
of Italy. “Coccora,” “coccoli,” and “cocconi” (another nickname) are presumably derived 
from an Italian word for cocoon—a very apt description of the large, soft, cottony “eggs.” 


COMMENTS: For many years this species has been called A. calyptroderma, but the 
name A. calyptrata, first applied to the greenish form, may be the correct one according 
to the International Code of Botanical Nomenclature (whose purpose it is to dispel con- 
fusion) because it was published first. The typical (darker) formand the pale formare quite 
different in color, as evidenced by the color plates. In my opinion they merit at /east varietal 
status (just like the varieties of A. muscaria) because they do not appear to intergrade and 
are ecologically distinct (see comments above). The rare greenish form, on the other hand, 
may be environmentally-induced (mycologist Harry Thiers suggests it is caused by cold 
temperatures). The typical form of this magnificent mushroom is distinguished by its 
(1) large size (2) orange to brown or yellow-brown cap with a yellow margin (3) cottony 
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Left: The pale winter-spring form of Amanita calyptrata. Right: Close-up of capin Amanita ocreata 
(p. 271-272). The pale form of A. calyptrata is easily confused with the deadly A. ocreata (see photos 
on p. 272). A. ocreata usually lacks striations (fine lines) on the margin of the cap, but as evidenced 
here, striate or partially striate specimens do occur—some of them with volval patches! 


white volval patch or “skullcap” on the cap (4) striate cap margin(5) creamy or pale yellow 
tints to the stalk and veil(6) thick, voluminous, saclike volva(7) non-amyloid spores. Even 
beginners have little trouble recognizing the typical (darker) form once they’ve seen it 
several times. In the deadly poisonous A. phalloides the cap is usually (but not always) 
greenish to greenish-yellow or paler, there is no volval patch or if one is present it is very 
thin, the cap margin is only very rarely striate, the spores are amyloid, and an unpleasant 
pungent odor often develops in age. Veteran toadstool-testers can differentiate them ata 
glance by their color, but beginners should no? place undue emphasis on sucha capricious 
character. The veil tissue on the cap of A. gemmataand A. pantherinacan mimica“ patch,” 
but does not peel off easily, and the volva in those species 1s collarlike or indistinct, not sac- 
like. The pale form of A. calyptrata is easily confused with poisonous Amanitas such as 
A. ocreata and A. gemmata, and I cannot recommend it to any but the most seasoned and 
intrepid toadstool-tester. The same goes for the greenish form. Another variety, originally 
called A. calyptratoides, may be a distinct species. I have found it only once in ourarea, but 
it is quite commoninsouthern California under oaks. Itsometimes approaches A. velosain 
size and stature, and has a very poorly formed, appressed or evanescent annulus (ring), a 
brown cap without a yellow margin, anda modest volval patch. It is edible, but care must be 
taken in identification! 


Amanita velosa (Springtime Amanita) Color Plate 64 


CAP 3-12 (15) cm broad, at first nearly oval, soon convex and finally plane; surface viscid 
when moist, smooth, pinkish-tan to orange-buff to salmon, beige, “the color of a brown 
hen’s egg,” or sometimes much paler(even white), often fading; usually with a white patch 
of universal veil tissue or several large, thick pieces; margin distinctly striate. Flesh 
fairly thick, white, odor rather pungent in age. GILLS adnate to adnexed or free, close, 
white, sometimes dull pinkish in old age. STALK 5-12 (15) cm long, 0.5-1.5 (2.5) cm thick, 
equal or tapering upward; white or tinged cap color, apex often powdery or striate, 
lower portion smooth or broken into rings or scales. PARTIAL VEIL usually absent, but 
a rudimentary ring (annulus) sometimes present as a cottony or fibrillose-scaly zone. 
UNIVERSAL VEIL membranous, forming a saclike volva which sheathes the stalk base; 
volva white or tinged cap color, usually buried, ample but sometimes disintegrating or 
obscure. SPORE PRINT white or tinged very slightly pinkish; spores 8.5-12.5 x 6-10 
microns, nearly round to elliptical, smooth, not amyloid. 
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HABITAT: Widely scattered to gregarious, common in winter and spring, associated in 
our area with live oak but often growing out in the open(in fields and around their edges, 
brushy areas, lawns, etc.), up to 40 feet away from its mycorrhizal host (which is often 
stunted by poor soil conditions). It also occurs in the aspen-conifer forests of the Sierra 
Nevada and with various oaks in the Sierra Nevada foothills and southern Oregon. It is 
apparently endemic to the west coast and more common in our area than anywhere else. 
With A. rubescens and A. ocreata it forms a striking triumvirate of springtime Amanitas 
that are monogamous locally with live oak. It is interesting to note that whenall three form 
mycorrhiza with the same tree, they frequently occupy distinctly different zones or niches: 
A. velosa typically grows in the open at the outer fringes of the host’s roots; A. ocreata 
grows in deep shade near the trunk; and A. rubescens occupies the intermediate zone or 
“shade border” near the perimeter of the branches. 


EDIBILITY: Edible and incredible! Most “objective” fungophiles rate it far superior to 
the better-known A. calyptrata and A. caesarea. At any rate, itis far sweeter. Asa bonus, 
it fruits in the spring when there is a paucity of other collectable delectables. However, 
it is not a good choice for beginners. Faded specimens should be avoided, as they are 
easily confused with A. ocreata and other poisonous Amanitas. 


COMMENTS: The pinkish-tan to orange-buff, beige, or paler cap withstriate marginand 
volval patch or large warts, absence ofa partial veil, saclike volvaand habit of fruiting in the 
open (unusual behavior for an Amanita!) are the fallible fieldmarks of this handsome but 
variable fungus. In our area it is the last of its clan to appear—often not showing up until 
February—but as if to make up for its tardiness, it lingers on through April oreven May. 
A. calyptrata and A. calyptratoides both have volval patches but are differently colored, 
tend to grow in the woods, and have a partial veil. However, A. velosa often has a 
rudimentary ring and onespecimen I found hada full-fledged membranous partial veil that 
covered the gills when young and broke to form an annulus (ring). This lends credence to 
the modern trend toward de-emphasizing gross structural (“Friesian”) features and paying 
more attention to chemical and anatomical (microscopic) similarities. The obsolete genus 
Amanitopsis(Amanitas without a partial veil) wasincorporated into Amanita onjust such 
a pretext. The trend may bode ill for the multitudes without microscopes, but it better 
reflects natural relationships. A. crocea, an eastern and Rocky Mountain species, is similar 
and equally delicious, but has an oranger, usually bald cap and orangish scales on the stalk. 


Amanita fulva (Tawny Grisette) 


CAP 4-10 cm broad, oval becoming convex to plane or umbonate; surface slightly viscid 
when moist, smooth or rarely with large whitish fragments of universal veil tissue; 
orange-brown to reddish-tan, tawny, or tan; margin deeply grooved (striate). Flesh thin, 
white, odor mild. GILLS close, adnexed or free, white or creamy. STALK 7-16 cm long, 
0.4-1.5 cm thick, more or less equal, usually rather long, white or tinged cap color; fibrillose 
or with a few scales, hollow in age. PARTIAL VEIL absent. UNIVERSAL VEIL 
membranous, forming a large, loose, persistent, lobed, saclike volva which sheathes the 
stalk base; volva or “bag” white to pale tan or rusty-stained. SPORE PRINT white; spores 
8-10 microns, round, smooth, not amyloid. 


HABITAT: Solitary to scattered or gregarious under both hardwoods and conifers, often 
in boggy areas; widely distributed but not yet reported from California. I have seen large 
fruitings in the aspen-conifer forests of the southern Rocky Mountains in late summer. 


EDIBILITY: Edible, but be sure of your identification! 


COMMENTS: This species is essentially a “fulvous” version of the grisette, A. vaginata, 
and for many years was regarded as a mere color form of that species. The orange-brown to 


Amanita fulva. Note conspicuously striate (grooved) cap and absence of a partial veil (annulus). 
Cap color ranges from orange-brown to reddish-tan to tan. 


reddish-tan, markedly grooved cap, absence of a partial veil, large “bag” at the base of the 
stem, and rather tall, slender stature distinguish it. It is quite handsome when fresh. Other 
species: A. crocea is similar but has an oranger cap and pale orange scales on the stalk. 


Amanita vaginata (Grisette) 


CAP 3-10 cm broad, at first oval, then convex and finally plane or with a slight umbo; 
surface slightly viscid when moist, gray to grayish-brown, smooth or sometimes with a 
white patch or patches of universal veil tissue; margin grooved (deeply striate). Flesh soft, 
white to grayish, thin. GILLS white or tinged gray, adnate to adnexed or free, close. 
STALK 7-15 (20) cm long, 0.5-2cm thick, usually rather long and slender; equal or tapering 
upward, smooth and white or often covered with delicate grayish to grayish-brown scales. 
PARTIAL VEIL absent. UNIVERSAL VEIL membranous, forminga saclike volva that 
sheathes the stalk but is attached only at the very base; volva white or tinged gray 
(occasionally rusty-stained), loose, lobed. SPORE PRINT white; spores 8-12 microns, 
round or nearly round, smooth, not amyloid. 


HABITAT: Solitary to scattered or in small groups in woods or under trees; common and 
widely distributed. In our area it occurs under both hardwoods and conifers, but is largely 
supplanted by A. pachycolea and A. constricta. 


EDIBILITY: Edible when cooked, and fairly good. Though prized in France, it tendsto be 
flaccid, thin-fleshed, and does not refrigerate well. It is one of the safest Amanitas for the 
table, but see comments on pp. 264-265 before eating it! 


COMMENTS: The combination of deeply striate gray to gray-brown cap, white gills, 
absence ofa ring, and membranous sack or “bag” at the base of the stem typifies a group of 
Amanitas collectively called A. vaginata. The group is especially complex in the South- 
west, where a number of forms with white to gray or browncapsare commonin ponderosa 
and pinyon pine forests after summer thundershowers. Several color forms of A. vaginata 
have been described, some of which are now considered distinct species. One is A. fulva 
(see description); another is A. alba, which has a pure white, grooved (striate) cap, asaclike 
volva, and no partial veil. Although edible, A. alba should not be eaten because of its 
resemblance to the destroying angels (A. ocreata, A. virosa, etc.). |havefound it only twice 
in our area, but it is said to be fairly common in some regions. A. vaginata has also been 
called Amanitopsis vaginata and Vaginata plumbea. 


Left: Amanita vaginata, mature specimens. The cap does not necessarily feature the small patch of 
universal veil tissue shown here; note saclike volva. Right: Close-up of the constricted, flaring volva 
of Amanita constricta (which otherwise resembles A. vaginata). 


Amanita constricta (Constricted Grisette) 


CAP 4-13 cm broad, oval becoming convex or plane to slightly umbonate; surface slightly 
viscid when moist, smooth orcovered witha large patch of white to buff or grayish universal 
veil tissue which often separates later into several pieces; color beneath the veil tissue (if 
present) gray, or sometimes brownish-gray. Flesh fragile, rather thin, white to grayish. 
GILLS adnate to adnexed or free, close, white or grayish. STALK 10-16 cm long, 1-2 cm 
thick, equal or tapering upward, stuffed or hollowinage; smooth or more often belted with 
numerous delicate grayish scales. PARTIAL VEIL absent. UNIVERSAL VEIL mem- 
branous, gray to white or buff, often bruising reddish when wet; forming a constricted, 
flaring volva (1.e., lower portion of volva constricted around the stalk, upper margin 
flaring outward) which may disintegrate in age. SPORE PRINT white; spores 9.5-13 ~ 
8-10.5 microns, elliptical to nearly round, smooth, not amyloid. 


HABITAT: Solitary to scattered or in groups in woods, associated mainly with oaks; 
apparently endemic to California or at least the west coast. Common in our area 
throughout the mushroom season but most abundant in the winter. 


EDIBILITY: Edible, but see comments on pp. 264-265 before eating it! 


COMMENTS: The gray, conspicuously striate cap, absence of a partial veil, and peculiar 
constricted volva are the hallmarks of this Amanita. It is the most common grisette 
in our area. It is easily distinguished from both A. pachycolea and A. vaginata by its 
constricted rather than saclike volva, and frequent presence of universal veil tissue on the 
cap. A. inaurata(=A. strangulata, A. ceciliae) is a closely related species “complex” whose 
volva is also “strangled,” usually forming a belt of grayish tissue around the stalk base. 
It has a gray to grayish-brown to blackish cap decorated with gray to charcoal-gray warts 
(which may wear off in age) and it has round spores(10-14 microns). It is fairly commonin 
the Pacific Northwest as well as in eastern North America, but I have yet to find it in our 
area. 
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Amanita pachycolea is easily told by its large size and dark brown to grayish-brown striate cap. 
The cap is often darkest at the inner edge of the striations (a feature also shown in the color plates). 


Amanita pachycolea (Western Grisette) Color Plates 65, 66 


CAP 7-20 (25) cm broad, at first nearly oval, then convex or somewhat bell-shaped, finally 
plane or with uplifted margin and often a low, broad umbo; surface smooth, viscid when 
moist, dark brown when young, brown to grayish-brown or paler in age (usually darker 
at the center and paler toward margin or with a darker brown band at inner edge of the 
striations); sometimes completely washed out in old age, occasionally witha thick patch or 
patches of universal veil tissue; margin grooved (deeply striate) for 1.5-3 cm. Flesh white, 
rather soft; odor sometimes unpleasant in age. GILLS close, broad, adnate becoming 
adnexed or free; white with dark brown edges when fresh, sometimes discoloring dingy 
orange or yellow-orange in old age. STALK 12-30 cm long or more, 1-3 cm thick, equal 
or tapering upward gradually, usually covered with fine, delicate, grayish-brown to brown 
particles or fibrillose scales on a pallid background; stuffed or hollow in age. PARTIAL 
VEIL absent. UNIVERSAL VEIL membranous, forming a very large, loose, lobed, 
saclike volva which sheathes lower portion of stalk for up to 12 cm but is attached only at 
the very base; volva ample, thick, white or rusty-stained. SPORE PRINT white; spores 
11-14.5 x 10-12.5 microns, broadly elliptical to round, smooth, not amyloid. 


HABITAT: Solitary, scattered, or in §mall groups in mixed woods and under conifers; 
apparently restricted to the Pacific Coast. It is fairly common in our area in the fall and 
winter with pine and oak, but rarely fruits in large numbers. 


EDIBILITY: Edible, but not choice. Though meatier than A. vaginata, itdevelopsa rather 
strong fishy taste in age. See comments on pp. 264-265 if you plan to eat it. 


COMMENTS: This lofty Amanita is easily recognized by its brown, deeply striate cap, 
absence of a ring (partial veil), and huge sheathing “bag” at the base of the stem. It is one of 
the most strikingly beautiful of all mushrooms, differing from its close relatives in the 
A. vaginata group by its larger size, brown rather than gray cap, and frequent presence of 
rusty stains on the huge volva. The volva is so voluminous that even washed out specimens 
are easily recognized. The stalk in mature individuals isso longand fragile that it is difficult 
to transport them home in one piece. Other species: A. umbrinolutea is similar, but is 
said to have white gills, smaller spores, and a wide distribution. 
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LIMACELLA 


Medium-sized, mostly terrestrial fungi. CAP usually smooth and viscid or slimy. GILLS free or 
nearly free, close, white or pallid. STALK typically central, hollow or stuffed, dry or viscid. 
PARTIAL VEIL present, sometimes forming a ring, sometimes evanescent. UNIVERSAL VEIL 
slimy, not forming a volva. SPORE PRINT white. Spores smooth, not amyloid (but rarely dex- 
trinoid). Gill tissue divergent, at least when young. 


THE viscid to slimy cap, presence of a veil, typically free gills, and absence ofa volvatypify 
this small, rather rare genus. Many Limacellas used to be placed in Lepiota, but the 
divergent gill tissue suggests a closer relationship to Amanita. The stature of the fruiting 
body is somewhat like Amanita, but the universal veil takes the form of a layer of slime 
that coats the cap and often the stem, and does not form a volva. 

About a dozen species are known from North America. They are woodland fungi with 
whimsical fruiting habits. Generally they are rare, but every so often there is a large, 
localized fruiting. Little is known of their edibility. Five species are keyed here and twoare 
described. 


Key to Limacella 


iS oer rine) wiser Oi Siiny awe, Bete ce ee ee ee re ek ee ee 2 
1. Stalk not viscid (but patches of slime from cap may drip onto it) ........ 0... 0.0 e eee 4 
2. Partial veil forming a distinct membranous annulus (ring) L. roseicremea(see L. illinita, p.292) 
ea Veslinty, NOtLionminga membranous Annulus .......2 0.00 seve. c aes eee ees dee coe ees 3 
3. Cap (and slime) entirely brown to bright reddish-brown to golden-brown ............... 6 
3. Cap white to creamy, or brownish at center and white toward margin ..... L. illinita, p. 292 
4. Partial veil fibrillose, disappearing or forming a slight ring or ragged zone on Stalk; cap reddish- 

brown, chestnut-brown, pinkish-brown, or LAME SOKO WT. outer n ete L. glioderma, below 
4. Notas above; partial veil forming a distinct membranous (flaring or skirtlike) ring ....... 5 
Sree Ecler WIL OIC JUNI coe sane oescoetnsacurmaeteinins “a Gpencmcecmaciat L. solidipes (see L. illinita, p. 292) 
5. Cap dull ochre to pale tan to creamy-pink; gills developing olive-gray stains in age or upon 

drying in one variety, not developing them inanother ........ L. guttata (=L. lenticularis) 
6. Cap and stalk bright reddish-brown ................ L. glischra(see L. glioderma, below) 
6. Cap and stalk more or less golden-brown .......... L. kauffmanii(see L. glioderma, below) 

Limacella glioderma 


CAP 3-8 cm broad, convex to plane or broadly umbonate; surface viscid to nearly dry, 
bright to dull brick-red, reddish-brown, cinnamon, chestnut-brown, or at times orange- 
brown, sometimes fading in age to pinkish-tan; cuticle often breaking up into small fibril- 
lose scales or pulling away from the margin, revealing the pinkish flesh underneath; margin 
often hung with veil remnants. Flesh thin, tinged pinkish; odor distinctly but pleasantly 
farinaceous. GILLS adnexed or notched, or inage becoming free; close, whitish or tinged 
cap color. STALK 4-12 cm long, 0.5-1 (1.5) cm thick, often rather slender and frayile, 
equal or slightly thicker at either end; dry or occasionally with a few patches of slime from 
the cap; whitish or pallid above the ring, with cap-colored scales, patches, and/ or fibrils 
below. PARTIAL VEIL fibrillose, whitish, forming a slight superior ring or ragged zone 
on Stalk or disappearing entirely. UNIVERSAL VEIL evanescent (usually not visible), 
not forming a volva. SPORE PRINT white; spores 3-5 microns, round, smooth, not 
amyloid. Gill tissue divergent. 


HABITAT: Solitary, scattered, or in groups on ground in woods; widely distributed, and 
the most common Limacella in our area. | find it regularly in the late fall and winter with 
oak, madrone, and conifers. 


EDIBILITY: Unknown, and like myself, likely to remain so. 


Limacella glioderma. Note ragged or patchy stalk and evanescent partial veil. 


COMMENTS: The viscid reddish-brown cap, evanescent veil, and dry fragile stem 
distinguish this species from other Limacellas. Because the gills may be slightly attached 
to the stalk, this fungus has been placed in Tricholoma and Armillaria. However, the 
divergent gill hyphae (a microscopic feature) indicate Limacella. The prevalent form in 
our area has only aslightly viscid cap, but fairly glutinous specimens arealsoencountered. 
L. glischra is a widespread but rare species with a bright reddish-brown capandstalk, both 
of which are very slimy when moist. L. kauffmanii is a southern species with a more or less 
golden-brown, viscid-slimy cap and stalk. Neither of these is worth eating. 


Limacella illinita (White Limacella) Color Plate 67 


CAP 2-8 cm broad, at first rounded or oval, then convex, finally plane or broadly umbo- 
nate; surface smooth, very slimy or at least viscid, white to creamy-white in typical variety, 
brownish at the center and white at the margin in var. argillacea, margin often hung with 
slimy veil remnants. Flesh thin, soft, white. GILLS notched or free, white, close, STALK 
5-9 (13) cm long, 0.5-1 cm thick, equal or tapering upward, slimy or viscid, white in typical 
variety, but tinged tan or buff in var. argillacea. PARTIAL VEIL fibrillose beneatha layer 
of slime, evanescent, not forming a distinct ring. UNIVERSAL VEIL slimy, coating stalk 
and cap but not forming a volva. SPORE PRINT white; spores 4.5-6.5 x 4-6 microns, 
broadly elliptical to round, smooth, not amyloid. Gill tissue divergent. 


HABITAT: Scattered or in groups in woods, widely distributed; probably the most 
common Limacella in North America. In our area the typical variety turns up occasionally 
after heavy rains in the fall and winter in mixed woods and under Douglas-fir. I have seen 
var. argillacea only once—a large fruiting under tanoak. The typical variety is also said 
to occur in sand dunes. In the South it is said to be common on lawnsas well as in woods. 


EDIBILITY: Unknown. The slime is a formidable deterrent. 


COMMENTS: The slimy white or brown-tinged cap and stem combine with the free gills 
to set this slippery mushroom apart. Hygrophorus eburneus is just as glutinous, but has 
adnate to decurrent gills and is much more common. EL. solidipes is a widely distributed 
but rare species with a viscid white cap, large flaring to skirtlike ring, and dry white stalk. 
It also occurs in mixed woods in our area and could be mistaken for Lepiota naucina, 
but the viscid cap and woodland habitat distinguish it. Other species: L. roseicremea, 
known only from Washington, is similar but has a creamy or rose-tinged cap plus a dis- 
tinctly membranous partial veil and annulus (ring). 
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peer LEPIOTACEAE (Parasol Mushrooms) 


Saprophytic, mostly terrestrial mushrooms of variable size. CAP typically dry or only slightly 
viscid, often scaly with a smooth center when mature. GILLS typically free, white to pallid or 
yellow, close. STALK cleanly separable from cap, central, base often enlarged. VEIL present, 
usually forming a ring (annulus) on stalk, or if not then stalk usually scaly below the veil. VOLVA 
typically absent. SPORE PRINT white to pale buff or dull greenish. Spores smooth, usually 
dextrinoid, but not amyloid. Gill tissue parallel or interwoven. 


THIS family is defined here to include one very large and diverse genus, Lepiota, plus a 
single green-spored mushroom, Chlorophyllum molybdites, which could just as well be 
considered an aberrant species of Lepiota. The “splitters” have erected several additional 
genera for Lepiotas with thick-walled spores (e.g., Leucocoprinus, Leucoagaricus, and 
Macrolepiota), but until one system of classification is firmly agreed upon, it seems best 
for the purposes of this book to retain them in Lepiota. 

Among the white-spored genera, Lepiota is most likely to be confused with Cystoderma 
and Limacella—both of which were originally included in Lepiota. Cystoderma, however, 
has attached rather than free gills plus a granulose cap and stalk, while Limacella has a 
sticky or slimy cap. Lepiota also bears a superficial resemblance to Amanita, but lacks a 
volva.* There are also fundamental microscopic differences: the gill tissue is parallel to 
interwoven in Lepiota, divergent in Amanita (see p. 19), and the spores are typically 
dextrinoid in Lepiota, while in Amanita they are frequently amyloid but never dextrinoid. 

Aside from spore color, Lepiota closely resembles the common genus Agaricus (which 
has chocolate-brown spores) in having free gills, a veil, and no volva. (Some taxonomists 
even consider the Lepiotas to be a subfamily of the Agaricaceae.) There are ecological 
similarities between Lepiota and Agaricus, as well as morphological ones. Both are large 
genera centered in the warm temperate zone and tropics. (Lepiota is one of the largest and 
most bewildering genera of tropical agarics.) And both are at their best in moist, relatively 
warm weather. Furthermore, bothare largely if not exclusively saprophytic—incontrast to 
the Amanitas, which are mostly mycorrhizal. The larger Lepiotas or “parasol mushrooms” 
frequent roadsides, waste places, lawns, gardens, pastures, and open woods. Many of the 
smaller species occur in both heavily forested and cultivated areas. In our area, cypresses 
are unusually rich in Lepiota (and Agaricus) species—some of them unclassified. 


The large, white-spored parasols are among our most delicious edible mushrooms. 
However, allergic reactions are reported for virtually every edible Lepiota, and extreme 
care must be taken not to confuse them with poisonous species. L. procera of eastern North 
America is the best of the best, L. rachodes and L. barssii are the best in the West, while L. 
naucina is the best of the rest. The dozens of smaller Lepiotas should be strictly avoided. 
Not only are they devilishly difficult to differentiate, but several (e.g., L. josserandii, 
L. helveola, and L. castanea) are said to contain potentially fatal amanita-toxins! The 
green-spored parasol, Chlorophyllum molybdites, can cause severe gastrointestinal 
distress, and the powdery yellow greenhouse species, L. /utea, is also said to be poisonous. 

At least 200 species of Lepiota are thought to occur in North America. Many have very 
limited or erratic distributions. Only some of the larger or more distinctive species are 
presented here. The diligent Lepiota-lover will doubtlessly uncover many species that 
cannot be identified, particularly in California and the southern U nited States. 


Key to the Lepiotaceae (Lepiota & Allies) 


1. Fruiting body medium-sized to large; stalk usually (but not always) at least 6 mm thick; veil 
usually forming a distinct collarlike or sleevelike annulus (ring) on stalk which may or may not 


betiniek, faeged tamed demble"etcedl ee ee eb ds eee ee 2 
1. Fruiting body small to medium-sized; stalk usually less than 6 mm thick; veil disappearing, or 
if forming an annulus then the annulus not typically thick and double-edged .......... 10 


*L. rachodes, however, may have a volva-like rim on its basal bulb. 
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Both scales and background of cap white or whitish, the center often tinged yellow or yellow- 
brown; margin distinctly striate at maturity; common in Gulf Coast region in many habitats; 


seoncipmmuwvhite: (nay be wery paisonous!) ©. .2...... 6.2.2.5. Rs L. humei 
OLDS CIN et a, OO I i Me oe be 3 
Cap (and often stalk or underside of veil) covered with pointed, often pyramidal warts (at least 
hen ols thamnsvallyaitsei eagily . eens oh. gee. EAR awn eee. aoe 1] 
Notas above; scales on cap absent, or if present then caused by the breaking up of the cap cuticle 
Aone Tb bIieeht easily... 2.226.545.) eee... 8. ee a. eee 4 
Spore print greenish or grayish-green; usually growing in grass or gardens; fruiting in warm 
Cito veaWiek es s.. 5 s+. + eos oe 06s re Chlorophyllum molybdites, p. 295 
Spore puntewhiieor pallid, wetercenish Or Srayishe ae, Se... 2. PP See eee 5 


Fruiting body tall(12-40 cm), cap 7-25 cm broad; stalk brown or breaking up into delicate brown 
scales or granules below the ring (which may wear off); found in woods, old pastures, etc., in 
eastern North America (also in southern California and the Southwest?) JL. procera, p. 298 


Not aSa@bDOVE: Jacccau da yee o ss ae ep oS eee es se Se eee 6 
Cap smooth when young, but soon breaking up into brown to reddish scales or fibrils .... 7 
Not asab6ve; cap Whilete,éray, erayish= brown, OF Dit -«..%..........m:-. mame - bp 3) 


Cap red to reddish-brown, pink, pinkish-orange, or cinnamon-buff, at least at center; fruiting 
body not staining when bruised or in age; stalk typically up to | cm thick L. rubrotincta, p.305 
Not as above; stalk interior usually staining yellow-orange to reddish when cut or bruised . 8 
Fruiting body aging or drying dark reddish-brown to vinaceous; stalk often spindle-shaped 
(Tae SW OMBMDOVE MEINE SE) so nee cc pee capped ee gee ee ee ede L. americana, p. 301 
Not as above; stalk terminating ina swollen base or bulb ............. L. rachodes, p. 297 
Cap covered with flattened gray to grayish-brown fibrils when young, sometimes scaly in age 
sab ho AEE BEST AA ried OR ne Ue BAM ih YD sah UU ye ra 8 Oration eh Wes Odense he De Duly eae as L. barssii, p. 303 
Cap white to gray or buff, usually smooth (but sometimes breaking up into small scales in age 


andeypically withoutlibrils wheryoung) .............2..-«.<:-4s0 L. naucina, p. 299 
Cap (and sometimes stalk) covered with small, erect, pointed or pyramidal scales which rub off 
SAGy MEAP LOMA MAME”. eT me a Pa a be Me She corsa de tanes case a ee ase 1] 
Ie AO en ce oe ee ee oe ee es ee ee ee 13 
Stalleviunoenmted Scales Helow thesverl . 6... .. a. mos tek ees oe a ee 12 
Stalk with few if any scales (but underside of veil often has them); mainly found ineastern North 
Amentcavandethe: Southwest .......4-..2+8s: L. acutesquamosa (see L. eriophora, p. 303) 


Veil usually forming a distinct annulus (ring) on stalk; stalk 1-2 cmthick ................. 
Pe aS Oe Nea Or Rr Orr ee rage ert eee Ape ary a on L. asperula (see L. eriophora, p. 303) 
Veil disappearing in age: Stalk 4-6 mimthick ....................... L. eriophora, p. 303 


Cap conspicuously striate, at least in age, the surface usually powdery or mealy or with small 
scales when young; flesh thin and fragile; veil usually (but not always) forming a distinctive 


sleevelike or collarlike annulus (ring) on stalk (examine several specimens) ........... 14 
Nomwitiabowe features: Cap wot normally striate ..........8........ eee... ee 16 
Fruiting body yellow or mostly yellow, at least whenfresh ........ L. lutea & others, p. 302 
Panitimne bedy net yellowa(out may stameyellow) .".8...........8%... ae ©. ee 15 


Cap and base of stalk purplish to pinkish-brown or purple-brown when young, the cap surface 
breaking up into purplisinseales; found innmursenesand ereenhouses ..-.... 2  . 
esters ree a aMra garam L. lilacinogranulosa (~Leucocoprinus lilacinogranulosus) 


RSCTA. es 5 cette occ care ce, L. cepaestipes & others, p. 301 
Stalk shaggy or cottony below the veil; cap margin often shaggy also; growing in woods; spores 

12-2 0geaen@ meal emia PO i ss ans gp ML Be eX L. clypeolaria & others, p. 309 
ee iis) DO he ee. a ee Ns 
Fruiting body whitish or with a brownish cap, the stalk typically staining reddish; common 

in grazed pasiunes( butnot omdung) im Flosida ......,."....6.. hee L. sp. (unidentified )* 
ee a 2 Ts mae oF Fee! 18 


Veil usually forming a distinct collarlike annulus (ring) on stalk (examine several specimens) 19 
Veil usually disappearing or forming only a fibrillose or cottony zone or obscure annulus 29 


*Popularly known as “Peele’s Lepiota” because it was discovered by Stephen Peele of Florida, this species is said 
to be hallucinogenic; it should not be eaten until better known, because several similar species are poisonous! 
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Cap, stalk, ard/ or flesh staining bright orange to red (or staining yellow and then orange to 
reddish) when bruised or rubbed, then often discoloring to dark brown or purplish ..... 20 
NOLAG GC il i a een... mer ee re ae eee re eer 24 
Fruiting body aging or drying dark reddish to vinaceous; stalk usually spindle-shaped (.e., 
swollen above or at the base); cap often with coarse scales; growing in compost, sawdust, 
around old stumps, etc., usually in groups or clusters ....... L. americana & others, p. 301 
Gil Sigleye, Sa ee ee ee rere eee , eB ee ee eee er eee Al 


Tropical or found along Gulf of Mexico; staining yellow before reddening or darkening . 22 


mol-aoraibove: mol staming yellow i oii hee WMS ee oe se 23 
Gills tinged pale yellow; center of cap and scales on cap blackish-brown ...... L. sanguiflua 
INBGR se WLU VE ht ioe es necen es cy eee ee L. tinctoria & others (see L. americana, p. 301) 
Gills bruising pinkish or red-orange ....L. roseifolia & others (see L. flammeatincta, p. 304) 
SGnlls Watestarmmme when briused .. 2... i269 aes es L. flammeatincta & others, p. 304 


Cap black or dark gray at center, usually with scattered gray to greenish-gray scales ........ 
+5 ee, BDL eee) tee teers ree mo Santana emt i ee meager ete mmr Cena cr rhd sew re Me eae L. atrodisca, p. 304 


ING@inasiaeo ves Cayp scales not stay Or black «265.45 6 og oes oe Ge beck e ee ee ae tees 25 
Capertee to yellowish or pale Wan ..68 24. .k een gee ede ce MR ici 6 ee ee Se Ee oe 26 
Cap-purple, red>pink, reddish-brown, or brown, atleast at the Cént€r ................. a 


Taste strongly acidic; cap typically with small scales in age; usually growing with alder ...... 
dite +: Pee tetwacD ne tp khere. wom wg. creamer . RN ees. tee Sees eye ee L. pulcherrima 
Not as above; cap usually smooth, yellowish to tan or grayish at center and paler toward margin 
See ee ee ee ee L. sequoiarum & others, p. 307 


Cap or fibrilsoncap purplish. L. roseilivida(see L. rubrotincta, p. 305 & L. cristata, p. 306) 
Not as abovencap (or scales) some shadeot tedapink, orange, brown, cic, ......7.....- 28 


Cap 3-8 cm broad, typically with radiating fibrils .......... L. rubrotincta & others, p. 305 
Cap usually 5 cm broad or less, with small scattered or concentricaily arranged scales ... 32 


Givin faa eee Ma. ee L. luteophylla (see L. lutea, p. 302) 
Crilssmoty clilgws MR... Me +. Se , Ok Mma. eigen, pean ae eee er eer 30 


Cap and stalk tinged lavender to lilac, without scales; odor unpleasant; growing in woods; 
UM ee I Me eh ee! L. bucknallii 
UNIO cts ia cprnemecccey « ms gee ee Re: = ceeemretemes « Le eee eect eerie a 


Cap small (usually 2.5 cm broad or less), white or tinged pinkish to pinkish-cinnamon; smooth 
or minutely powdery but without contrasting colored scales .......... L. seminuda, p. 307 
MiG a a a 2 ee (ee ee. Cm. o2 


Stalk typically without scales; cap small (usually 1-5 cm broad); annulus (ring) often present 
ROIS S Rt ho Narra Segoe cure nme ener emaGl: gil ed pomucecuoe nN L. cristata & others, p. 306 
Stalk typically with scales below the veil or cap larger; distinct annulus usually lacking .. 33 


Stalk and often the cap developing strong ochraceous to rusty-orange tones in age or after 
handling; fruiting body small (stalk typically 1-3 mmthick) .......... L. castanea, p. 307 
Not as above (but reddish tones may develop); fruiting body small to medium-sized ..... 34 


Scales on cap and stalk blackish to dark brown ......... L. felina (see L. josserandii, p. 308) 
INoiasabove; Seales brownto reddish ...........-.0.25505 L. josserandii & others, p. 308 


Chlorophyllum molybdites (Green-Spored Parasol) 


CAP (5) 10-30 (40) cm broad, oval or nearly round, then convex to broadly cone-shaped, 
plane, or umbonate; surface dry, at first smooth but soon breaking up into light brown to 
brown or pinkish-brown scales ona white background; scales flat or curled, usually rather 
few at maturity and concentrated toward the center. Flesh thick, white, soft in age; not 
staining when bruised or bruising slowly reddish or occasionally bruising orange in the 
stalk. GILLS free, broad, close, white to dingy yellowish, then slowly becoming grayish 
to greenish in old age. STALK 5-25 cm long, !-2.5cm thick atapex, equal or thicker at base; 
smooth, firm, white or brownish-stained. VEIL membranous, white, forminga persistent, 
superior, double-edged ring on stalk; ring becoming brownish on underside and usually 


Chlorophyllum molybdites is best distinguished from other parasol mushrooms by its greenish spore 
print. Note how the gills are still white in the fully expanded specimen in background. 


movable in age. SPORE PRINT grayish-olive to greenish; spores 8-13 x 6.5-9 microns, 
elliptical, smooth, thick-walled, with an apical pore, dextrinoid. Cap cuticle composed 
of narrow, interwoven, mostly repent hyphae (but often upright at center of cap). 


HABITAT: Solitary to scattered or in groups or large rings on lawns and other grassy 
places, also in gardens; fruiting in summer or during warm weather and widely distributed 
in the tropics and warm temperate zone. It is common in most of eastern and southern 
North America as well as inland northern California. I have seen enormous fruitings on 
lawns in Fresno, Los Angeles, Palo Alto, and San Diego, but have never seen it on the 
central California coast, perhaps because of the cool summers. 


EDIBILITY: Poisonous! Some people eat it without ill effect but many suffer severe 
gastrointestinal distress. It is probably the most common cause of mushroom poisoning in 
the United States, a tribute to its growth on lawns, tempting size(it borders on being irresis- 


Chlorophyllum molybdites growing ona lawn. N ote broadly cone-shaped cap of mature specimen at 
top right, and drumstick shape of buttons in foreground. Gills at far right have started to darken. 
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tible) and resemblance to Lepiota rachodes, Coprinus comatus, Agaricus species, etc. 


COMMENTS: This distinctive summer mushroom always attracts attention because of 
its large size and handsome appearance (frisbee-sized specimens are commonplace). In 
much of inland and southern California and the Southwest, it is one of the commonest 
urban lawn mushrooms or “toadstools.” It so closely resembles other large Lepiotas that 
some lepiotologists merely consider it an aberrant species with greenish spores (i.e., 
Lepiota molybdites). It is most likely to be mistaken for Lepiotarachodes, especially inthe 
button stage. It differs, however, inits habitat (usually grass), fondness for hot weather, less 
pronounced staining reactions (though this character is variable), and less bulbous stem. 
The only completely reliable feature, however, is thespore color. But beware—the gills may 
remain whitish well into maturity, so that making a spore print is the only sure way to 
determine the sporecolor! Young buttons look like drumsticks when they first emergefrom 
the ground. They may not show any white on the cap, whereas adults may be almost entirely 
white. Lepiota morgani is an older name for it. 


Lepiotarachodes (Shaggy Parasol) Color Plate 69 


CAP 5-20 cm broad, oval to convex or marshmallow-shaped, becoming plane in age or 
slightly umbonate; surface dry, at first pale brown to reddish-brown, cinnamon-brown, 
or brown, soon breaking up into large, coarse or shaggy scales as the cap expands, revealing 
the white to dingy buff background, the center usually remaining smooth and brown; 
margin usually fringed or shaggy. Flesh thick, white, fairly firm, typically bruising yellow- 
orange to orange and then reddish or brown when cut. GILLS broad, free, white, close, 
sometimes dingy brownish in old age or when handled. STALK 5-18 cm long, 1-3 cm thick 
at apex, enlarged below (var. rachodes), or with a large, abrupt basal bulb which may have 
a raised rim (var. hortensis); white when young, developing brownish stains in age or upon 
handling; smooth, dry; interior usually staining bright orange or saffron and then reddish 
to dark brown when cut. VEIL membranous, white or with a brown, ragged margin; 
forming a large, thick, collarlike, double-edged, superior ring on stalk which is usually 
movable in age. SPORE PRINT white; spores 6-13 x 5-9 microns, elliptical, smooth, with 
a large apical pore, thick-walled, dextrinoid. Cap cuticle composed of enlarged, erect cells. 


HABITAT: Usually in groups or rings on ground under trees (particularly conifers) and 
bushes, in gardens and compost piles, near stables, on ant hills, along roads and other 
disturbed places, even in basements and greenhouses, sometimes also in open fields or in 


Lepiota rachodes var. hortensis differs from the typical variety (shown in color plate) by having a 
more abrupt and pronounced, even rimmed (volva-like) basal bulb. Note how cap cuticle issmooth at 
first, then cracks into scales. Specimen at far right has been sliced to show the staining of the flesh. 
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the woods; widely distributed, but most common in western North America. It fruits 
whenever conditions are favorable, i.e. moist and mild, and often produces several cropsa 
year. “Patches” are not particularly numerous, but can be very prolific—I’ve seen several 
hundred specimens under a single tree! Variety hortensis is quite common in our area, 
especially under planted conifers (e.g., cypress) and in sandy soil along the coast (I have 
found it on Ano Nuevo Island in sand and elephant seal dung, and in the splash zone at 
Pebble Beach!). The typical variety is more common in the Pacific Northwest. 


EDIBILITY: Edible and excellent, with caution. A number of people have had severe 
“allergic” reactions to it, particularly on the west coast, and it is easily confused with 
Chlorophyllum molybdites. It has an exceptionally strong, nutty flavor but the water 
content is high. For the best and safest results, fry it on high heat inan open pan. Delicious! 


COMMENTS: The outstanding features of this outstanding mushroom are the large 
brown scales on the cap, free white gills, prominent collarlike ring (not skirtlike as in 
Amanita!), basal bulb or thickened stem base, and brusing of the flesh to orange and then 
reddish. (The latter feature is best seen by cutting the stem.) The brightness and duration 
of the color changes vary according to the moisture content and age of the mushroom. In 
variety hortensis (the common one in our area), the basal bulb may havea raised rim which 
can be mistaken for a volva. However, the brown cap scales and collarlike ring point to 
Lepiota. The poisonous Chlorophyllum molybdites looks very similar, but has dull 
greenish spores. L. rachodes (sometimes spelled L. rhacodes and also known as Macro- 
lepiota rachodes and Leucoagaricus rachodes) can also be mistaken for an Agaricus 
(especially A. augustus), but the white spores and gills distinguish it. 


Lepiota procera (Parasol Mushroom) 


CAP 7-25 cm broad or more, at first oval, then expanding to convex, plane, or umbonate; 
surface dry, at first smooth and brown, soon breaking up into brown scales and patches 
except for the smooth, dark central umbo; flesh between the scales at first white but soon 
weathering to buff, grayish, or brownish and usually with a shaggy ortorn-up appearance. 
Flesh white or tinged reddish, but not staining orange or red when cut; soft inage. GILLS 
free, broad, close, white when young, but sometimes discoloring to pinkish, tan, or dingy 
brownish in old age. STALK 12-40 cm long, 0.8-1.5 cm thick, typically very long and 

relatively slender with an enlarged base; pallid but the surface below the ring covered with 
numerous small brown scales or flakes which often separate into belts or wear away in 
age. VEIL membranous, forminga thick, superior, brownand white, double-edged ring on 
stalk; ring collarlike and movable. SPORE PRINT white; spores 12-18 = 8-12 microns, 
broadly elliptical, thick-walled, with an apical pore, smooth, dextrinoid. 


HABITAT: Solitary to widely scattered or in small groups in open woods and at their 
edges, in old pastures, along trails, etc.; fairly common in the summer and fall in eastern 
North America (especially New England and the South) and Mexico. It (or something 
similar) also occurs in southern California, and it may very well grow in southern Arizona 
and New Mexico, where a number of so-called “eastern” species (e.g., Lactarius indigo, 
Strobilomyces floccopus) occur. 


EDIBILITY: Edible and one of the very best of all agarics! Prized by connoisseurs for its 
strong, meaty-nutty flavor, it is now being growncommercially in Europe. It does not rot 
readily and is usually free of maggots. The leathery, sun-dried specimens frequently found 
in dry weather can be just as good as fresh ones if treated properly. 


COMMENTS: Also known as Macrolepiota procera and Leucoagaricus procerus, this 
lofty, imposing mushroom is the most distinctive of all the Lepiotas. It is also the safest 
and the tastiest, although “allergic” reactions have been reported. It is much taller than L. 


The parasol mushroom, Lepiota procera. Left: Side view of mature specimen. Right: Top view of two 
mature specimens. The fruiting bodies look like long drumsticks before the cap opens out. 


rachodes, and doesn’t stain red or orange when cut. The spore print is white (not greenish 
as in Chlorophyllum molybdites), and the brown stalk that breaks up into delicate 
branlike scales (which may wearaway) isalso distinctive. [hereis no volvaat the base of the 
stalk as in Amanita, and the solid brown “nipple” or umbo at the center of the cap is also 
distinctive. The stalk is so slender in relation to its height that it is not uncommon for large 
specimens to topple over in old age from the weight of the cap. 


Lepiota naucina (Smooth Parasol; Woman On Motorcycle) 


CAP 4-10 (15) cm broad, oval to nearly round when young, then broadly convex to plane; 
surface dry, typically dull white but at times gray, buff, or creamy, the center sometimes 
tinged pinkish-buff; usually smooth, but sometimes with numerous small branlike par- 
ticles, or breaking up into scales in age; one form staining yellow when handled, another 
brown. Flesh thick, white, not bruising; odor mild, or in one form unpleasant. GILLS free, 
close, white, but often becoming buff, pinkish, or grayish-pink in old age, and finally 
brownish. STALK 5-15 cm long, 0.5-1.5 cm thick, equal or with an enlarged base; dry, 
white, without scales, sometimes staining yellow when bruised, and usually discoloring 
brownish in age or upon handling. VEIL membranous, white, forming a distinct, 
persistent, superior, double-edged, collarlike or sleevelike ring on stalk which is usually 
movable inage(and may fall off). SPORE PRINT white or very faintly pinkish; spores 7-9 x 
5-6 microns, broadly elliptical, thick-walled, smooth, with an apical pore, dextrinoid. 


HABITAT: Solitary to scattered or gregarious in grassy areas (lawns, pastures, etc.), 
sometimes also along roads, freeways, and in other disturbed places, and sometimes 
under trees or even in the woods; widely distributed and common. In our area it is often 
abundant in the fall and early winter, and occasionally encountered in the spring and 
summer as well. 


EDIBILITY: Edible and very good, but not recommended. Either some persons are sen- 
sitive to it, or certain variants (perhaps the yellow-staining or ill-smelling ones) are toxic. 
According to one source, itis one of the most frequent causes of mushroom poisoning inthe 
Pacific Northwest, yet it is listed as “edible” in every mushroom book! One former friend 
of mine who had eaten it previously was made quite ill by a cream-of-L. naucina soup 
which I had painstakingly prepared. There is also the more serious danger of carelessly 
confusing it with a deadly Amanita! 


Lepiota naucina in its favorite milieu: grass. Note free gills and annulus. (Nancy Burnett) 


COMMENTS: The white to grayish cap, membranous annulus (ring), free gills, white 
spores, and fondness for grass are the hallmarks of this cosmopolitan mushroom. Its 
appearance on lawns and in cemeteries marks the beginning of our fall mushroom season. 
A good way to become acquainted with it is to bicycle around town: there it will be—tall, 
white, stately, in graceful groups on lawns. Later it appears in pastures. It is a beautiful 
mushroom when young, the smooth unexpanded cap being reminiscent of a motorcycle 
helmet. The shape, though difficult to describe, is very distinctive (see photographs). 
Though the stalk base is often enlarged, there is never a sack (volva) as in the deadly 
Amanitas, and the ring is not skirtlike, nor is the cap viscid as in Limacella. The staining 
reactions are also an important fieldmark. Insomespecimensthecapand stemstain yellow 
quite dramatically in the tradition of Agaricus xanthodermus. Usually, however, they 
discolor yellow-brown to brown after handling and in age—especially on the stem. The 
frequent darkening of the old gills to pink or brown leads to confusion with Agaricus, 
and once again points out the folly of equating gill color with spore color. I have also seen 
buttons of Agaricus californicus interspersed with L. naucina that were virtually indis- 
tinguishable. A final hint: If your “L. naucina” fails to turn brown when cooked, double- 
check your identification, because you may have something else! Lepiota leucothites, 
L. naucinoides, and Leucoagaricus naucinus are synonyms. 


Lepiota naucina, sometimes called the “Woman on Motorcycle” because of the helmet-shaped young 
caps. 


Lepiota americana, a distinctive reddening species with a spindle-shaped stalk. 


Lepiota americana (American Parasol) 


CAP 3-15 cm broad, oval becoming convex, plane, or broadly umbonate; surface dry, 
smooth at first, soon breaking into coarse vinaceous- to reddish-brown or pinkish-buff 
scales, the center usually remaining smooth; background white, but often reddening with 
age. Flesh white, bruising yellow to orange when young and fresh (especially in stalk), but 
aging or drying reddish to vinaceous. GILLS free, close, white, but may stain or age like 
the flesh. STALK 7-14 cm long, 0.5-2 cm thick, enlarged at base or often spindle-shaped 
(swollen at or below the middle, with a narrowed base); smooth, at first white, but aging or 
drying reddish to dark vinaceous. VEIL membranous, forming a white, double-edged, 
superior ring on stalk which may disappear inage. SPORE PRINT white; spores 8-14  5- 
10 microns, elliptical, smooth, with an apical pore, thick-walled, dextrinoid. 


HABITAT: In groups or clusters in sawdust and compost piles, around old stumps, in 
waste places, rich soil, etc. Widely distributed and fairly common in eastern North 
America, but rare in California. I have found it only once in our area, growing with 
Agaricus subrufescens, in the summer and early fall. 


EDIBILITY: Edible, but be sure of your identification! I haven’t tried it. 


COMMENTS: This species is easily recognized by its tendency to darken to reddish or 
burgundy as it ages or dries, and the yellow to orange staining of fresh specimens (best 
seen by cutting the stalk). In addition, the shape of the stalk is quite unusual— often very 
slender at the apex and blatantly bulbous at or toward the base (see photo).L. badhamii of 
Europe is very similar, but is said to be poisonous. There are also several closely related 
species in the southeastern U.S., including one unnamed variant with pale green spores 
and several species (e.g., L. tinctoria) with smaller, paler, and more numerous cap scales. 


Lepiota cepaestipes (Onion-Stalk Parasol) 


CAP 2-8 cm broad whenex panded, oval becoming broadly conical or bell-shaped to nearly 
plane or umbonate, eventually drooping; surface dry, powdery or mealy becoming some- 
what scaly or fibrillose-scaly in age, white to pale pinkish(but may be darker when young 
and yellowish to brownish in age); margin clearly striate at maturity. Flesh thin, white, 
sometimes bruising yellowish. GILLS white, crowded, free. STALK 4-14 cm long, 36 
mm thick, equal or swollen in places, with an enlarged base; smooth or powdery, slender, 
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white, but may discolor yellowish when handled. VEIL white, forming a persistent, 
superior but easily detachable ring on stalk. SPORE PRINT white; spores 6-10 = 5-8 
microns, elliptical, with an apical pore, smooth, thick-walled, weakiy dextrinoid. 


HABITAT: In groups or clusters in rich soil, wood chips, around old stumps, straw piles, 
gardens—in other words, in decomposing organic matter of almost any kind; widely 
distributed, but much more common in eastern North America than in the West. In our 
area it fruits in the summer or during warm, moist weather. 


EDIBILITY: Not recommended. Though traditionally listed as edible, it has adverse 
effects on some people and is very thin-fleshed besides. 


COMMENTS: Also known as Leucocoprinus cepaestipes, this species is easily recognized 
by its mealy, whitish, striate cap. It is essentially a whitish version of L. /utea, and the two 
used to be considered color forms of the same species. There are many closely related tropi- 
cal and southern species, including: L. breviramus, similar but with soft warts on the cap 
(including the center) and usually growing scattered or tufted; L. Jongistriatus, with a tan 
to pale tan fibrillose cap; and L. brebissonii, with a small (2-3 cm) white cap with a dark 
gray to brownish center. I have found the latter on lawns in Berkeley, California, in the 
summer. Because of their mealy, striate caps, all of these species are placed in their own 
genus, Leucocoprinus, by many mycologists. 


Lepiota lutea (Yellow Parasol; Flower Pot Parasol) Color Plate 70 


CAP 2.5-6 cm broad when expanded, oval becoming broadly conical or bell-shaped, then 
eventually umbonate or plane and finally drooping; surface dry, powdery, mealy, and/ or 
minutely scaly, usually scalier and less powdery in age; bright yellow to greenish-yellow 
or pale yellow, the center sometimes brown or buff; fading quickly after it matures or 
becoming browner; margin conspicuously striate nearly to center at maturity. Flesh very 
thin, yellow. GILLS free, crowded, yellow or pale yellow. STALK 3-10 cm long, !.5-S mm 
thick, usually slender and enlarged somewhat at or toward base base; dry, smooth or 
powdery like the cap, yellow. VEIL yellow, forming a small, superior, collarlike ring on 
stalk which may disappear. SPORE PRINT white; spores 8-13 x 5.5-8 microns, elliptical, 
with an apical pore, thick-walled, smooth, dextrinoid. 


HABITAT: Solitary, tufted, or in groups in flower pots, greenhouses, and planter boxes, or 
if itis Warm enough, outdoors (in lawns, gardens, etc.); widely distributed, fruiting indoors 
most anytime, outdoors mainly in the summer. The specimens in the color plate were 
growing in a planter box in front of the Bank of America in downtown Los Angeles. 


EDIBILITY: Poisonous to some people, according to some sources. 


COMMENTS: This brilliant yellow greenhouse mushroom boasts a plethora of pseudo- 
nyms, including Leucocoprinus luteus, L. birnbaumii, and L. cepaestipes var. luteus. \t 
can be the object of considerable consternation to plant lovers when it pokes up in one of 
their flower pots. However, it won’t hurt the plant (or you, unless you eat it). If one should 
appear, consider yourself lucky and take advantage of the situation—sprinkle it lightly 
as you would any other houseplant, and watch new individuals develop from tiny “pin- 
heads” within a few days. The bright yellow color and striate cap set apart L. /utea from 
other Lepiotas. It has a Coprinus-like stature, but the spores are white and it doesn’t deli- 
quesce (though like many tropical fungi, it withers quickly). Bolbitius vitellinus is also 
yellow, but has a slimy-viscid cap. Other species: L. flavescens is another yellow green- 
house species with smaller, nearly round spores(5-7 microns broad); L. fragilissimus hasa 
very thin, fragile cap and pale yellow to white gills and is a tropical and subtropical wood- 
land species. Lepiota luteophylla has a brownish, non-striate cap and bright yellow gills. 
It was originally found in California but has also turned up in Michigan. 


LEPIOTA 303 


Lepiota eriophora (Sharp-Scaled Parasol) 


CAP 2-7.5 cm broad, oval or convex when young, broadly convex to umbonate or planeat 
maturity; surface dry, white to buff, covered with small, erect, pointed brown scales which 
rub off easily. Flesh white, rather thin, not staining. GILLS free, white to buff or tinged 
pinkish, close. STALK 2-10 cm long, 3-7 (10) mm thick, equal or enlarged slightly at base, 
dry, smooth at apex, covered with brown scales (like cap) below, but these often wearing 
away in age. VEIL evanescent, not forming a membranous ring on stalk, but sometimes 
leaving a fibrillose zone. SPORE PRINT white; spores 3-6 x 2-3 microns, oblong, smooth, 
dextrinoid. 


HABITAT: Solitary, scattered, or in small groups in woods and in rich soil, widely 
distributed. Occasional in our area in the fall and winter, especially under cypress. 


EDIBILITY: Unknown. 


COMMENTS: This is one of a number of confusing, Amanita-like Lepiotas with erect, 
pointed scales on the cap. It was described in the first edition under the name L. hispida, 
a possible synonym. Closely related species include: L. asperula, withan annulus (ring) and 
stalk 1-2 cm thick; L. scabrivelata, a small subtropical species with yellow warts on thecap 
and stalk; and L. acutesquamosa, medium-sized to large (cap 5-15 cm) with large brown 
warts on the cap but few if any on the stalk, and veil often with brown scales on its under- 
side but not necessarily forming an annulus (ring). The latter, which is said to be edible, 
is fairly common in eastern North America and also occurs in the Southwest. 


Lepiota barssii — (Gray Parasol) 


CAP 4-15 cm broad or more, nearly round to convex, becoming broadly convex to plane or 
umbonate; surface dry, covered withfine, flattened gray to brownish-gray radiating fibrils, 
the center often darker; sometimes becoming scaly in age or direct sunlight. Flesh fairly 
thick, white to grayish, not staining when bruised. GILLS close, free, white or staining 
dingy yellowish to brownish. STALK 5-13 cm long, 0.5-2.5 cm thick, equal or more often 
swollen below, but with a tapered base (no bulb!); smooth; white or stained brownish. 
VEIL membranous, white, forming a superior, collarlike ring on stalk which may be 
movable or drop off at maturity. SPORE PRINT white; spores 7-11 < 5-6 microns, 
elliptical, smooth, dextrinoid. 


HABITAT: Scattered to gregarious in cultivated or composted soil, lawns, gardens, 
pastures, and plowed fields; known only from the west coast. It is fairly common in 
Washington and Oregon, but rather infrequent in our area, where it fruits mainly in the 
summer and fall. 


EDIBILITY: Edible and choice—but be sure of your identification! 


COMMENTS: The grayish fibrillose cap, membranous ring, free white gills, absence of 
a basal bulb on the stalk, and habitat in cultivated ground are the telltale traits of this 
fine fungus. The stalk is often buried deep in the soil, especially if it is growing in mulch. 
Specimens growing on lawns or hard soil tend to be smaller, witha shorter stem. The flesh 
does not stain noticeably when cut as in L. rachodes. The veil is persistent but may be 
obliterated, in which case the free gills are an important fieldmark. It is much stouter and 
paler than L. atrodisca, and does not grow in the woods. It is darker and more fibrillose 
than L. naucina, and it can also be confused with an unidentified A manita(p.275) which 
has warts onthecap, amyloid spores, and yellowish gills in oldage. Inthe Willamette Valley 
in Oregon L. barssii is quite common and frequently attains a large size; most of the speci- 
mens I’ve seen in California, however, have been smaller, averaging 4-10 cm broad. Other 
species: L. excoriata is vaguely similar, but has a cuticle that recedes from the margin as 
the cap expands. 


Lepiota atrodisca has black to greenish-gray cap scales and a smooth stem. Note sleevelike annulus. 


Lepiota atrodisca (Black-Eyed Parasol) 


CAP 1-5 (6.5) cm broad, oval or convex becoming broadly umbonate or plane, the margin 
sometimes uplifted in age; surface dry, white with flattened black, gray, or greenish-gray 
scales or fibrils, the center usually darker(blackish). Flesh thin, white, not bruising. GILLS 
free, white or creamy, close. STALK 2.5-10 cm long, 3-7 mm thick, usually slender but 
sometimes rather stout, enlarged somewhat at the base; smooth, dry, white or discoloring 
slightly upon handling. VEIL membranous, forming a fragile, sleevelike, white or black- 
edged ring at or above middle of stalk, or sometimes disappearing. SPORE PRINT white; 
spores 6-8 x 3-5 microns, elliptical, smooth, dextrinoid. 


HABITAT: Solitary, scattered, or in small groups on ground or rotting wood under both 
hardwoods and conifers, fall and winter, apparently endemic to the west coast. During 
cold, dry weather I have seen enormous numbers in woodland thickets (oak-manzanita- 
hazel nut)—an unusual abode for a Lepiota—but it is not restricted to that habitat. 


EDIBILITY: Unknown—do not experiment! It is too small to be of importance anyway. 


COMMENTS: This attractive little woodland Lepiota is easily recognized by its unusual 
grayish-black scales. L. felina (see comments under L. josserandii) has dark brown to 
blackish scales on both the cap and stem, and an evanescent veil; it is poisonous. 


Lepiota flammeatincta (Flaming Parasol) 


CAP 1.5-5 (7.5) cm broad, convex when young, then plane or with uplifted margin or 
sometimes broadly umbonate; surface dry, with nearly black to dark purple-brown to 
brown or reddish-brown fibrils or scales (sometimes very sparse) ona whitish background; 
surface quickly staining scarlet to scarlet-orange when bruised, then slowly turning dark 
brown or dark purple-brown. Flesh white, staining slightly pinkish, reddish, or orange 
when bruised, then fading. GILLS free, close, white, not staining when bruised. STALK 
3-10 (15) cm long, 24 mm thick, equal or slightly thicker below, slender, white above the 
ring, fibrillose (like cap) below and quickly bruising scarlet to scarlet-orange like the cap 
surface, then discoloring dark brown. VEIL membranous, white, forming a median to 
superior, sleevelike ring on stalk, or disappearing. SPORE PRINT white; spores 6-8.5 
x 4-5 microns, elliptical, smooth, dextrinoid. 


HABITAT: Solitary or in small groups in woods and under trees, along trails, etc.; not 
uncommon along the Pacific Coast. In our area it fruits in the fall and early winter, but 
seldom in large numbers. L. roseifolia (see comments) is also fairly common. 


EDIBILITY: Unknown. 


COMMENTS: This is one of our most striking Lepiotas because of thespectacular scarlet- 
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Lepiota flammeatincta. Surface of cap and stalk stain bright reddish-orange when rubbed, but gills 
do not. A very similar species, L. roseifolia (not illustrated) has pinkish-staining gills. 


staining (“flaming”) of the cap and stem. The dark brown color that wounded areas sub- 
sequently assume is also characteristic. L. roseifolia is a very similar species whose gills 
turn pinkish or red-orange when bruised (within five minutes); it favors cypress in our area. 
An unidentified local species with a lovely purple to vinaceous-pink cap when young 
(browner in age) also occurs, usually under oak. Its cap and especially the stalk sometimes 
stain orange or orange-red when rubbed. L. brunnescens and L. roseatincta are two 
eastern scarlet-staining species; the latter has a pinkish-red cap. 


Lepiota rubrotincta (Red-Eyed Parasol) 


CAP 3-8 cm broad, oval or rounded becoming convex, finally plane or broadly umbonate 
or with an uplifted margin; surface dry, at first uniformly pinkish-brown or reddish, then 
breaking up into flat, radially arranged fibrils or scales which vary in color fromcinnamon- 
buff to coral-pink, reddish, or pinkish-orange; background whitish and the center remain- 
ing smooth and usually darker (deep red to chestnut); margin often splitting in age. Flesh 


Lepiota rubrotincta. Cap has fibrils and a smooth dark center; common in the fall. (Joel Leivick) 
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thin, white, not bruising. GILLS free, white, close, not bruising. STALK 4-16 cm long, 
0.4-1 cm thick, usually rather slender and equal or thicker below, often extending fairly 
deep into the humus; smooth, white, discoloring somewhat in age and becoming hollow. 
VEIL membranous, white, forming a thin, fragile but persistent ring on stalk; ring median 
to superior, typically sleevelike above and flaring below. SPORE PRINT white; spores 
6-10 x 4-6 microns, elliptical, smooth, dextrinoid(?). 


HABITAT: Solitary to scattered or in small groups in humus, usually in woods; widely 
distributed and sometimes common in our area, especially after the first fall rains. 


EDIBILITY: Not firmly established. Katy Caldwell of Santa Cruz claims to have eaten 
a small quantity without ill effect, but it is easily confused with other Lepiotas, some of 
which are poisonous. 


COMMENTS: This beautiful mushroom is one of our more common and easily identified 
woodland Lepiotas. It is larger and taller than L. cristata, and has a more persistent ring. 
The color of the cap fibrils varies considerably, but usually hasa reddishtone. Thesmooth, 
dark center is suggestive of a human breast. Other species: L. roseilivida is somewhat 
similar but smaller, has a purplishcap, and occurs under various western conifers; L. glat- 
felteri has a vinaceous-brown fibrillose cap and has been found in rich soil and under 
cypress in Santa Barbara. Also similar is the beautiful unidentified species mentioned 
under L. flammeatincta; its cap is purple or pink at first and its stalk often bruises orange. 


Lepiota cristata (Brown-Eyed Parasol) 


CAP 1-5 (7) cm broad, convex becoming broadly convex to plane or broadly umbonate; 
surface dry, soon breaking up into small tawny to brown or red-brown scales (often 
concentrically arranged) ona white background, the center usually remaining smoothand 
darker( brown to red-brown). Flesh thin, white, not bruising; odor mild or sweet and fruity 
or pungent. GILLS free, white to buff, close. STALK 2-8 cm long, 2-5 mm thick, equal or 
thicker below, slender, white to pinkish-buff and often darker toward base; more or less 
smooth, fragile. VEIL white, sometimes disappearing, at other times forming a thin, 
fragile, median to superior ring on stalk. SPORE PRINT white to pale buff; spores 5-8 x 
3-5 microns, bicornute (wedge-shaped and spurred at one end), smooth, dextrinoid. 


HABITAT: Scattered or in groups on ground in woods, under trees (especially redwood 
and cypress) or shrubs, on lawns, etc. Widespread; common in our area in fall and winter. 


EDIBILITY: To be avoided—perhaps poisonous. 


Left: Lepiota cristata. Note absence of prominent scales on stalk. Right: Lepiota seminuda, our 
smallest Lepiota. Note the free whitish gills and fragile veil that leaves remnants on cap margin. 
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COMMENTS: The chestnut to dark brown cap center, fragile ring, smallsize,andsmooth 
stem characterize a number of Lepiotas which can only be differentiated microscopically. 
L. castaneidisca, for instance, has elliptical rather than bicornute spores but is otherwise 
identical. In my experience it is just as common in our areaas L. cristata. There are many 
other similar species too numerous to mention. They include: L. decorata, with reddish to 
pink scales; L. roseilivida, with a purplish or purplish-pink, fibrillose cap; and L. “tomen- 
todisca,” with pale to dark reddish-brown scales. In all three of these species the center 
of the cap is minutely hairy (tomentose), a character best seen with a hand lens. 


Lepiota sequoiarum (Boring Lepiota) 

CAP 1.5-4 cm broad, oval becoming convex or finally plane; surface dry, smooth, without 
distinct scales, yellowish to tan at the center, pallid toward the margin. Flesh thin, white, 
not bruising. GILLS white, free, close. STALK 2-7 cm long, 2-5 mm thick, equal or thicker 
below, slender, white, smooth. VEIL membranous, white, forming asuperior ring onstalk 
which often collapses in age. SPORE PRINT white; spores 7-9 x 3.5-4 microns, elliptical, 
smooth, dextrinoid. 


HABITAT: Scattered or in small groups in woods and planted areas, infrequent. I have 
found it several times in the fall and winter under redwood. It is one of several small 
Lepiotas apparently endemic to the west coast. 


EDIBILITY: Unknown—do not experiment! 


COMMENTS: The smooth cap, small size, membranous ring, free white gills, and white 
spores are the decisive features of this lackluster Lepiota. The less said about it the better. 
A somewhat similar unknown species with a grayer cap when young occurs on wood chips. 


Lepiota seminuda (Lilliputian Lepiota) 

CAP 1-2 (4) cm broad, conical or convex becoming plane; surface dry, white or tinged 
pinkish (especially at center), smooth or minutely powdery-mealy; margin often with veil 
fragments. Flesh very thin, white. GILLS free, white to pale pinkish, close. STALK 2-5 
cm long, 1.5-3 mm thick, equal or slightly thicker below, white to dingy pinkish or tinged 
cinnamon toward base, thin and fragile, smooth or minutely mealy like the cap. VEIL 
evanescent, leaving remnants on the cap margin, but not a distinct ring on stalk. SPORE 
PRINT white; spores 3-5 x 2-3 microns, elliptical, smooth. 


HABITAT: Solitary or scattered in humus under hardwoods or conifers; widespread. Oc- 
casional in our area in the fall and winter (e.g., under redwood) but easily overlooked. 


EDIBILITY: Unknown. It is hardly worth troubling with such a trifle. 


COMMENTS: Also knownas L. sistrata, this is our smallest and most delicate Lepiota. 
Its lilliputian dimensions might lead to confusion with Mycena or Collybia, but it has free 
gills and a veil when young. It is smaller than L. sequoiarum, and the veil does not normally 
form an annulus (ring) on the stalk (see photo at bottom of p. 306). 


Lepiota castanea (Petite Parasol) 


CAP 1-3 (4) cm broad, convex-umbonate to nearly plane; surface dry, covered with rusty- 
ochraceous to chestnut-brown to cinnamon-brown scales ona pallid to yellow-brown or 
ochraceous background (scales often densest at center). Flesh very thin, yellowish-buff; 
odor sometimes faintly sweet. GILLS close, usually free, white to buff or rusty-stained. 
STALK 3-8 cm long, 1-3 mm thick, very fragile and slender, equal or enlarged slightly at 
base; smooth above the veil, covered with rusty-ochraceous to dark chestnut-brown scales 
(like those on cap) below, often staining orange or yellow-orange when handled or in age. 


Two deadly poisonous Lepiotas. Left: Lepiota castanea. Note scales on lower stalk. Right: Lepiota 
josserandiiis easily confused with L. cristata (p. 306), but usually lacks an annulus (ring) on stalk. 


VEIL fibrillose, evanescent, not forming a distinct ring on stalk, but sometimes leaving 
remnants on cap margin. SPORE PRINT white; spores 9-13 x 3.5-5 microns, bullet- 
shaped, smooth, dextrinoid. 


HABITAT: Solitary to widely scattered or in small groups in rich humus in woods, espe- 
cially under conifers. It has a wide distribution and is not uncommon in our area in the fall 
and winter, but never seems to fruit in large numbers and 1s likely to be overlooked. 


EDIBILITY: POISONOUS! Like L. josserandii, it contains deadly amanita-toxins. 


COMMENTS: The rusty-orange to chestnut-colored scales on cap and stem, free or 
nearly free gills, and lack of a distinct annulus (ring) typify this petite Lepiora. It 
might be mistaken for a Cystoderma, but the gills are usually free and the spores are 
dextrinoid. It is quite fragile and difficult to transport home in one piece. 


Lepiota josserandii —_ (Deadly Parasol) 


CAP 2-5 (7) cm broad, convex to plane or sometimes umbonate; surface dry, with cinna- 
mon-brown to pinkish- or reddish-brown scales, the center darker and the background 
whitish to ochraceous, but reddish or rosy tints often developing in age or upon drying; 
margin often fringed with veil remnants. Flesh thin, pallid; odor faintly sweetish or musty, 
especially if several are left in a closed container. GILLS free or adnexed, close, white to 
creamy-yellow, not bruising. STALK 3-7 cm long, 0.3-1 cm thick, equal or enlarged 
downward, pallid at apex, fibrillose-scaly to near smooth and cap-colored (or slightly 
pinker) below. VEIL fibrillose, evanescent, not forming a distinct ring on stalk, but 
sometimes leaving a hairy zone. SPORE PRINT whitish; spores 6-8 x 2.5-4.5 microns, 
elliptical, smooth, dextrinoid. 


HABITAT: Solitary, scattered, or in groups incultivated ground, under bushes and trees 
(including cypress), on lawns, etc.; widely distributed and not uncommon in California. 
I have found it several times in our area in the summer and fall. 


EDIBILITY: POISONOUS! Deadly amanita-toxins have been isolated in this species and 
several relatives. Fortunately, they are unlikely to be eaten because of their small size and 
infrequent occurrence. However, L. josserandii has been implicated in at least one fatality 
(in Albany, New York). 
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COMMENTS: This undistinguished little Lepiota(see photo at top of p. 308) is described 
here because it poses a threat to those who sample mushrooms wantonly, or think that only 
the Amanitas are deadly poisonous. It belongs to a large group of small, poorly-known, 
difficult-to-identify Lepiotas with no annulus (ring) or only a slight one, and a more or less 
fibrillose-scaly or cottony stem. Until they are better known, none should be eaten. Several 
occur in our area under cypress, including a beautiful pinkish-hued species that might be 
L. subincarnata, another poisonous species. Other deadly poisonous species include: 
L. helveola, very similar to L. josserandii, but with larger spores (7-10 microns long) and 
a slightly more membranous veil; and L. felina, with blackish to dark brown scales on 
both the cap and stalk. See also L. castanea. Other species: L. cortinarius is a medium-sized 
species (cap 3-10 cm broad; stalk 0.6-2 cm thick) that grows under northern conifers such 
as spruce. Its cap cuticle soon breaks up into numerous concentrically-arranged small 
brown to reddish-brown scales, its veil is evanescent, and its gills are remote from the stalk 
or attached to a collar. It does not age or stain reddish or pinkish; its edibility is unknown. 


Lepiota clypeolaria (Shaggy-Stalked Parasol) 


CAP 2-8 cm broad, oval or bell-shaped becoming convex to nearly plane with alow, broad 
umbo; surface dry, soon breaking up into yellow-brown or brown scales except for the 
smooth, darker center; often yellower toward margin, which is soft and ragged from 
cottony veil remnants. Flesh white, not staining appreciably; odor sometimes pungent. 
GILLS free, close, white or creamy. STALK 4-12 (18) cm long, 3-7 (10) mm thick, usually 
slender and about equal, fragile; sheathed with soft, shaggy or cottony scales below the 
veil, usually yellow or colored like cap. VEIL cottony, leavingremnants oncap marginora 
slight cottony-fibrillose ring on stalk. SPORE PRINT white; spores 12-20 = 4-6 microns, 
fusiform (elongated), smooth, dextrinoid. 


HABITAT: Solitary, scattered, orinsmall groups in woods, widely distributed. In ourarea 
it favors conifers such as Douglas-fir, and is fairly common in the falland winter. A related 
species or variant (see comments) occurs under oak in the winter and spring. 


Lepiota clypeolaria, mature specimens. The shaggy stalk plus the smooth dark cap center typify this 
beautiful woodland mushroom. The cap is oval or convex before it expands. 


Lepiota clypeolaria (form “nabiscodisca’”’). This formis notas shaggy as the one shown on the previous 
page, and does not show as much yellow. In our area it favors oak. 


EDIBILITY: Said to be poisonous—all slender woodland Lepiotas are best avoided. 


COMMENTS: The ragged or shaggy appearance of the cap margin and stalk, smooth 
“eye” at the center of the cap, absence ofa distinct annulus (ring), free whitish gills, andlong 
narrow spores are diagnostic. In prime condition it is one of our most beautiful and 
exquisitely adorned mushrooms. In age, however, it assumes a rather decrepit appearance 
—the stalk is weak and collapses easily. In North America L. clypeolaria is probably a 
“collective” species—that is, there are several varieties which may be distinct species. In 
addition to the form described above, we have in our area an oak-loving variety with 
fusiform spores, a more evenly colored and less ragged cap, and a whitish, only slightly 
shaggy stalk. I call it var. “nabiscodisca” because of its cookie-colored cap cuticle, but it 
may prove to be the “true” L. clypeolaria of Europe (and the L. clypeolaria described 
above may be L. ventriosospora—but such issues are best left to licensed lepiotologists). 
Other species: L. clypeolarioides of the Pacific Northwest lacks yellow tones, is not as 


shaggy, and has elliptical spores (6-9 microns long). 
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AGARICACEAE (Agaricus) spores 


Mostly medium-sized to large, terrestrial, saprophytic mushrooms. CAP smooth orscaly, typically 
neither brightly colored nor viscid. Flesh usually white. GILLS close, free or nearly free (at least at 
maturity), pallid or pinkish when young, chocolate-brown to blackish-brown in age. STALK 
central, fleshy, cleanly separable from cap. VEIL present, membranous or cottony, usually forming 
an annulus (ring) on stalk. VOLVA typically absent(except in A. bitorquis and relatives). SPORE 
PRINT chocolate-brown. Spores smooth, mostly elliptical or almond-shaped. 


FROM both an economic and gastronomic standpoint this is unquestionably the most 
important group of gilled mushrooms, for it includes the familiar cultivated or “grocery 
store” mushroomas wellasa large number of other delectable collectables. As defined here, 
the Agaricaceae include only one common genus, Agaricus (sometimes listed in older 
books as Psalliota). It isa remarkably clearcut, “natural” genus, and as such is a cinch to 
recognize: the stalk is typically furnished with an annulus (ring) but lacks a volva, the gills 
are pinkish or pallid when young but become chocolate-brownand are free at maturity, and 
the spore print is a/ways chocolate-brown (the color of dark chocolate, not milk chocolate). 
Stropharia is somewhat similar to Agaricus, but usually has a viscid cap and attached gills 
that are never pink, while Amanita has white spores and white or pallid gills plus(usually)a 
volva. Lepiota and Chlorophyllum are very similar in general appearance, but have white 
and greenish spores respectively. (The Lepiotas and several miscellaneous smaller genera 
are included in the Agaricaceae by many mycologists.) 
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These photographs show the key fieldmarks of any Agaricus: presence of a veil that usually forms 
an annulus on the stalk plus gills that are free and chocolate-brown at maturity. Left: Close-up of a 
mature Agaricus augustus (p. 337). Right: Mature specimens of A. arorae (an unusual species—see 
p. 325). Note how cap separates easily from stalk. 


Because so many of its species are edible, one often hears Agaricus characterized as a 
“safe” genus. This is hardly the case, however.True, no Agaricus is deadly poisonous, but 
some species produce mild to severe vomiting and diarrhea in most people, and most of the 
edible species (including the cultivated mushroom, A. bisporus) produce mild to severe 
vomiting and diarrhea in some people. Infact, Agaricus species are the most frequent cause 
of mushroom poisoning in our area, if not in California—nota very good track record fora 
“safe” genus! It therefore behooves you Agaricus-eaters to sample each and every species 
cautiously to determine your reaction to it, and to be absolutely sure of your identification! 

Unfortunately, being “absolutely sure of your identification” is easier said 
than done, because Agaricus species are perplexingly polymorphic(variable insize, shape, 
color, etc.),andasa result, devilishly difficult to differentiate from each other. In view of the 
frequency with which Agaricus species are eaten, and the fact that there is no single “Simple 
Simon” rule for distinguishing the edible ones from the poisonous, it seems prudent to 
detail some of the more important characters used in separating them: 


1) Staining reactions should be noted when fresh on the surfaces of the cap (near the 
margin) and stalk, the flesh in boththecap and stalk, and the fleshin the extreme base of the 
stalk. Some species do not stain at all; others are rufescent, (i.e., they stain red to orange or 
vinaceous when cut) or lutescent (i.e., they stain yellow to yellow-orange when bruised or 
rubbed repeatedly); still others are latently lutescent (i.e., they stain yellow only when a 
drop of 10% potassium hydroxide (KOH) or sodium hydroxide (NaOH) is applied to the 
surface of the cap near the margin).* Actually, potassium and sodium hydroxide drama- 
tize the yellow-staining of a// the naturally lutescent species, but in our area are especially 
useful for distinguishing the edible, non-staining A. campestris from the inedible or 
poisonous, latently lutescent A. californicus. 

2) Odor should be noted by gently crushing the cap tissue as well as the flesh in the very 
base of the stalk. Three odors are especially prevalent in Agaricus: mild (or “fungal”) to 
faintly fruity, as in the cultivated mushroom, A. bisporus; sweet (like anise or almond 
extract) as in A. augustus; and phenolic (an unpleasant chemical odor reminiscent of 
phenol, carbolic acid, creosote, library paste, ink, tar, or bleach), asin A. xanthodermus. 
However, these odors, when present, are not always obvious and it sometimes takes an 
experienced nose to detect them. It is interesting to note that there is often a correlation 
between the degree of lutescence and strength of odor—as a rule, the more quickly and 
brightly an Agaricus stains yellow, the stronger it will smell! 


*Many household cleaning agents contain potassium or sodium hydroxide and can be substituted successfully. 
Drano (one teaspoon per 4% cup water) and Lysol both work, but don’t eat the tissue tested with these chemicals! 


Veil detail in Agaricus. Left to right: A. campestris, witha thin cottony veil; A. californicus, witha 
thicker membranous veil and inrolled, lobed cap margin; and A. arvensis, whose membranous veil 
shows a cogwheel pattern of patches on its underside. (Ralph Buchsbaum) 


3) Veil characteristics: The veil in Agaricus is actualy composed of two layers of tissue. 
In some species only one layer is clearly visible, while in others the lower layer (universal 
veil) can be seen as distinct patches of tissue on the underside of the upper layer (partial 
veil), as shown in the photograph above. The type of annulus(ring) formed by the ruptured 
veil is also significant: whether skirtlike (pendant), sheathlike(peronate), or intermediate 
between the two (see illustrations on this page). 

4) Spore size is extremely useful in delimiting species, as are reactions to other chemicals 
besides potassium and sodium hydroxide. However, these features are not stressed here 
since most people will be unable to ascertain them. The best spores for measuring purposes, 
incidentally, are those that are deposited naturally (in the wild) on the annulus or stem. 


sheathlike 


intermediate 


Different types of rings in Agaricus. Left to right: A. silvicola, A. praeclaresquamosus, A. bitorquis. 


What makes identification of Agaricus species so difficult is that all of the above charac- 
ters with the exception of spore size are easily influenced or altered by the environment, as 
are grosser features such as the size, shape, color, and degree of scaliness of the fruiting 
body. Specimens growing in the open, for instance, can be differently colored or squatter or 
more scaly than specimens of the same species growing in deep shade. Dry or old specimens 
are apt to manifest their staining reactions and odors much more slowly or subtlely than 
young, fresh individuals, and soggy specimens may not display their normal odor and 
staining reactions at all! It is obvious, then, that habitat and environmental conditions 
are among the first things to be taken into account when you are attempting to identify an 
unfamiliar Agaricus. 
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AGARICUS ae 


One practical way for beginners to overcome some of the vagaries and difficulties dis- 
cussed is to approach the genus Agaricus at the level of section (subgroup) rather than 
species. The overwhelming majority of North American species will fit into one of seven 
groups or “sections.” A few, such as A. subrutilescens and A. arorae, do not fit con- 
veniently into any of them, and may well represent “bridges” between them. The seven 
sections are: 


Section Agaricus: Not staining; annulus thin and slight or even absent (when present 
usually intermediate); KOH-negative; edible. 


Section Hortenses: Not staining or rufescent; annulus skirtlike or intermediate; stature 
usually rather squat; KOH-negative; edible. 


Section Bitorques: Not staining or rufescent; annulus sheathlike; flesh hard; stalk 
solid; KOH-negative; edible or sometimes too tough to eat. 

Section Sanguinolenti: Rufescent; annulus skirtlike; stature usually erect; KOH- 
negative; edible. 


Section Xanthodermati: Latently or strongly but fleetingly lutescent (i.e., staining 
yellow, then eventually discoloring brownish or vinaceous); annulus skirtlike or 
intermediate; odor phenolic (sometimes faint!); KOH-positive; poisonous! 


Section Arvenses: Latently or strongly but persistently lutescent; annulus skirtlike; 
odor usually sweet; veil typically with two distinct layers; KOH-positive; edible. 


Section Minores: Very much like section Arvenses and sometimes grouped with it, but 
with a small, usually slender and fragile fruiting body, and veil often with only one 
distinct layer. 


Learning to recognize these “sections” has several advantages. The most obvious is 
that it hones critical skills while dealing with only seven entities instead of dozens. 
Moreover, you learn to group species according to their chemistry, which is precisely what 
edibility is all about! For instance, it appears that the phenol-smelling species (section 
Xanthodermati) poison a majority of people who eat them. The phenol odor is not always 
evident in the field, but usually becomes quite pronounced if the mushrooms are cooked. 
(The taste of these species is rather astringent or metallic, yet there are people whoeat them 
not only with impunity, but with gusto!) It is also interesting to note that people who have 
an allergy to an edible species are likely to have allergies to other members of the same 
section, but not necessarily to species in other sections . For instance, someone allergic to 
A. augustus is likely to be adversely affected by A. arvensis also. Similarly, someone who 
can eat the cultivated mushroom (A. bisporus) will probably not have trouble with other 
species in the section Hortenses. Thus it clearly pays for prospective Agaricus-eaters to 
learn something of the chemistry and interrelationships of the common species, in addi- 
tion to their critical fieldmarks. 

The best known—and perhaps the most mediocre—of the edible Agaricus species is 
undoubtedly the cultivated mushroom, A. bisporus. The meadow mushroom or 
“champignon,” A. campestris, is also very popular, but the best species are somewhat lesser 
known—A. augustus, A. subrufescens, A. arvensis, A lilaceps, and A. bernardiiare choice 
mushrooms if there are any, and A. bitorquis has few peers. Agaricus species are also 
notable for their beauty. Some rival the Amanitas for stateliness and elegance, while 
others are as plump and meaty as boletes. 


Agaricus species are saprophytic and are among the most conspicuous urban and 
suburban mushrooms. Not only isthecultivated or “button” mushroom, A. bisporus, to be 
found in practically every grocery store and produce stand, but its untamed (and in some 
cases unnamed) cousins fruit prolifically on lawns (where they are often kicked over like 
other “toadstools”), incemeteries, under hedges and shrubbery, along roads and sidewalks, 
in gardens, and on compost piles. Many species are rural as well, fruiting by the bushel in 
pastures and fields, and some also favor the woods, but comprise a much smaller 
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percentage of the fleshy fungi found there. Few, if any, are mycorrhizal. It is interesting to 
note that in our area cypresses—particularly old ones—harbor a remarkable wealth of 
species, including both cosmopolitan and rare or endemic ones. 

Agaricus species fruit whenever conditions are favorable—that is, moist and mild. In our 
area the greatest variety can be found shortly after the first fall rains, but another crop 
appears in the spring, and if it is mild enough, in the winter. Some species also fruit on 
watered lawns in the summer, and A. augustus is a common summertime mushroom in 
the coastal fog belt. 

Agaricus is a large genus centered in the tropics and subtropics, hence one would expect 
to find more species in the southern United States than in the north. About 200 species 
are estimated for North America, but no all-encompassing critical study has been made. 
In California the total number of known species is about 60, most of which occur in our 
area. Many of the 24 species described here have wide distributions, but someare presently 
known only from California.* Readers outside “our area” will undoubtedly enounter 
several species they can’t identify, but witha good noseanda keeneye they should beable to 
assign most of them to one of the seven “sections” already described. 


Key to the Agaricaceae (Agaricus) 


Note: As already pointed out, many of the characters used in this key are subject to 
environmental influence— particularly the intensity (or even presence) of staining reac- 
tions and odor. It is therefore imperative to have several specimens of each species in 
hand, preferably collected in conditions neither exceptionally wet nor unusually dry. 


1. Very base of stalk giving off an unpleasant odor (like phenol or library paste) when crushed; 


basesametines*alsosiainitie yellow wiheicut orerusicd &..,. ee. = Ae 2 

1. Notas above; odor not phenolic; base of stalk typically not staining yellow(but may stain orange 
omyellow-oratige), Oni staining yellow them Od OF SWect ls. sera, m. . male agy) seers. sede oe i 

2. Extreme base of stalk staining bright yellow when cut or nicked; other surfaces often staining 
VeWOWLO Me teetMeies 20k. «8. Remh fis: mn oe. Ge. Se Ron eee ee . en re ened Bae 3 

2. Base of stalk not staining bright yellow (but may stain faintly yellow) ...............00. 4 
Cap with inky-gray to grayish-brown to brown or dark brown fibrils or fibrillose scales; surface 

of Capmotbruising yellow Oronly sometimes bruisiieyellow ..o.....9.......)... 6 

3. Cap white or discoloring grayish to buff or tan; surface usually bruising bright yellow when 
mibbedirepeatediy especially near tmangin fe. dee... . oss» quam A. xanthodermus, p. 329 


4. Cap with pale pinkish-brown to fawn-colored, tan, or reddish-brown fibrils (or at times nearly 
white); annulus (ring) on stalk thick and feltlike; stalk 1-3 cm thick at apex, the base enlarged; 

cap 6-15 cm or more broad; growing in woods or under trees ........ A. hondensis, p. 326 

Nei witht above lleanmmceme i sscus cas > Os Gasket ee es oe ee es ee 5 


5. Cap 3-9 cm broad, entirely white or whitish with a brown center, or sometimes brownish 
throughout; stalk 0.5-1] (1.5) cm thick; found in many habitats on west coast, but especially 
common in urban and suburban areas, in grass, under cypress and oak, etc. ........... a2 

5. Notas above; if found in West then cap (4) 5-25 cm broad, with inky gray to grayish-brown, 
brown, or dark brown fibrils or fibrillose scales (never entirely white) and stalk 1-3 cm thick, 
and usually growing in woods or along roads and paths through the woods ............ 6 


6... Foundin.éastem North Amenca..cap.typically finelyanlonlOse 0.2 es let es ene 
PELL, COL RTE A, placomyces & A. pocillator (see A. praeclaresquamosus, p. 329) 
6. Widespread but most common in West; cap fibrillose to scaly A. praeclaresquamosus, p. 329 


7. Some part of fruiting body (especially cap surface) staining yellow when bruised and/or 
the flesh smelling sweet when crushed (like almond extract or anise); cap surface typically 
yer bcos ei sO) pee 0k x eee Oe Ne ARLEN cen a Vn ON, 9 er oO EIN an Je hy cere mec a vee 8 
7. Notas above(odor rarely slightly almondy, but if so then flesh reddening whencut) ..... 25 


*Several of the species depicted or mentioned in this chapter have been named and described by Rick Kerrigan in 
an article which, at the time of this writing, is about to be published. The provisional names he has given them are 
used here with his permission. They are: A. fuscovelatus, A. arorae, A. sequoiae, A. vinaceovirens, A. blandianus, 
A, smithii, A. summensis, A. perobscurus, and A. rubronanus. Another provisional name, A. pinyonensis, 
is used here with the permission of Bill Isaacs and Chuck Barrows. 
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Cap white or whitish when young and fresh (but may discolor yellow to buff or amber in age) 9 


Cap not white (1.e., with distinctly colored cuticle, fibrils, or scales, at least atcenter) .... 16 
Growing in grass (lawns, pastures, etc.) or in pinyon-juniper forests .................. 10 
Not typiealiy prowipin above habitats ............0.¢-+1eupeas ae ae a ee ee Ie 
Cap small(2-5 cm broad), often witha brownish to buff-tinged center; stalk less than | cm thick; 

speress..) muerons long of less ...,.......+.. A. comtulus (see A. micromegathus, p. 340) 
Notagabove, usnally largerand spores larger ..... 22.55: fdee.- 5 encode wpe ces eee ee 1] 


Stalk stuffed or sometimes hollow; fruiting body medium-sized, or if large than not particularly 
squat; cap surface usually smooth (or with a few fissures); widely distributed, but favoring 
lawns over pastures in California; spores 7-8.5 microns long ........... A. arvensis, p. 332 

Not as above; either growing in pinyon-juniper forests or if growing in grass, then stalk usually 
solid, fruiting body often large (cap 7-50 cm broad), the cap smooth to conspicuously scaly or 
warty, stature often robust or squat; especially common in pastures and prairies but also on 
lawns: spores either smalleror larger thamabove «2.4. 525.22- 4443.55 62 es ee ee 4] 


Fruiting body often robust, quickly staining amber when bruised (especially the cap surface) 
and often aging amber overall; cap often fibrillose; odor strongly almondy or anise-like; im- 


mature gills often staining yellow; known only from the West ..... A. albolutescens, p. 335 
NGtMAS INGE sf ek sk RS oe ee ee TT ee eee ee ee ee eee 3 
Fruiting body robust (stalk 2 cm thick or more); cap typically with slightly colored (yellowish) 

fiLbiMhS? hare? eee. ce ee A. summensis & A. augustus (white form) (see A. augustus, p. 337) 
ESOC Cesc et CVS ONIN TAT ET oe td eet Smeg ee rrr esate ean Re ek ae oS 14 
Cap surface typically staining distinctly yellow when rubbed repeatedly, at least at the margin; 

COMMON ine Wide siihedGuin. 10 cee ee ee Seer, eee A. silvicola group, p. 334 
Not as above; yellow-staining weak or erratic; found in eastern North America or in western 

OOO Bel een a ee ee ee ee ne ha case ny fae iS 


Cap white, 4-8 (15) cm broad; odor pungent or faintly sweet; spores only 4-5 microns long; fairly 
Common i waods of eastern Natth America ...0.:..5..5-:02.1-7.7++4.05- A. cretacellus 
Cap white or silvery; gills remaining pink for a long time; found in western mountains ...... 
Ra aes. Laie uninee A. chionodermus (see A. silvicola group, p. 334) 


Fruiting body fairly small; cap 1-5 (7) cm broad; stalk usually lessthan 1 cmthick ...... V7 
Fiuitime body mediuni-sized to very large: motas above ~..........-.:..57-8% +... Ree 19 
Growing in grass; odor usually anise-like .............. A. micromegathus & others, p. 340 
Growing in woods or under treesyodor mnldsor amiselike ~2.2.,2,.2,5-72-.-22.020-- 5 18 


Odor distinctly anise-like; cap fibrils brown toreddish-brown ............ 00. e cece eee ee 
IME en ee ant ONT I, RRO late MARES ee, A. semotus (see A. micromegathus, p. 340) 
Odor faint or absent; cap fibrils pink, purple, purple-gray, or vinaceous whenfresh ........ 
Benen ee Net a ee eC, . 3. PS. NRE nese aerse A. diminutivus group, p. 340 


Growing in pastures or grass; fruiting body robust, often squat; cap often with large warts or 
scales, but sometimes smooth, whitish becoming yellowish or pale brownish ............. 
re Sat ae CMR ie ee Sey, RE, Mm errs A. crocodilinus (see A. osecanus group, p. 333) 

Not growing in grass, or if growing in grass then notaSabove ........... 0... e ee eee 20 


Growing in compost or rich soil; cap with pallid to pale brown to faintly grayish, pale pinkish- 
brown, fawn-colored (or sometimes brown or tawny) fibrils, sometimes slightly ruddy or 
yellowish in age; stalk not scaly or shaggy (or only obscurely so) below the veil; stalk often with 


a swollen base; odor strongly sweet; spores 5.5-7 microns long ..... A. subrufescens, p. 336 
Ngtas above: often but not always growing Im woods ... 2... 6.2... n eee eet bene 21 
Cap yath,piunk Orippnple dints; W@l COMMON gee. ogee. .g --s~-. 2. we A. lilaceps, p. 323 
ISLS clin aie ae eens eat alueceum nr meen ate nO ne aia mer (UPN ne ante renee tw, SURE etree... , Ze 


Stalk typically rather slender(1-!.5(2)cm thick at apex), but usually witha bulb at base; fibrils on 
cap ochraceous-orange to tawny; found in the coastal forests of northern California and the 
Pacific Northwest, especially under Sitka spruce ...... A. smithii(see A. augustus, p. 337) 

A GL SONG Ment an: nee or ch Oa ree mre i En Vene eh ee MTT et, . RAM ARE tS Zo 


Fibrils on cap yellow when young, ochraceous or tawny inage; rare ..........-.... eee 
eee ye ae One or RO Ae eke RE A, summensis (see A. augustus, p. 337) 
Not as above; fibrils brown to gray to tawny, but not yellow .............02 2-0 seers 24 
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Fibrils on cap distinctly gray to grayish-brown to nearly black (at center) when young, but often 
paler in age; scales on stalk below the veil often scanty; gills usually passing through a pinkish 
phase as they mature; known only from California ............... A. perobscurus, p. 339 

Notas above; fibrils on cap brown to tawny; stalk usually conspicuously shaggy or scaly below 
the veil, at least when young; gills rarely pink; widely distributed ...... A. augustus, p. 337 


Flesh normally staining red to orange or vinaceous when cut or rubbed repeatedly ...... 26 
Not as above (but cap and flesh may have reddish stains in old age or wet weather) ...... 38 


Flesh in base of stalk staining orange to yellow-orange when cut; flesh elsewhere reddening at 
least somewhat; cap with broad, flattened, chocolate-brown scales, often depressed centrally 
at maturity; growing in woods, very rare (reported from the Pacific Northwest) .. A. lanipes 


OA eT A... A a aE. BE ss oe Se Dey) 
Unbroken veil (1.e., underside of broken veil) soon brown to grayish-brown, purple-brown, or 

chocobiesprown tomeaniyblagkewes.. we ec ee. Sel, , ees enue ars 28 
Netisaipave ©. ..8.. sew e ee eo Se er ee ee 30 


Stalk averaging 2.5-4 cm thick at apex, often bulbous A. pattersonae (see A. lilaceps, p. 323) 


Stalk usually more slender, or if thick then without a bulb at base .................005- 29 
Underside of unbroken veilsoon purple-gray to brown or dark brown; fleshstaining only slightly 

(often orangish) when cut; stalk typically less than2 cmthick ...... A. fuscovelatus, p. 324 
SUES NOs in TM ME On ee a 30 


Veil forming a sheathlike annulus (ring) on stalk; cap whitish to buff orsometimes dingy brown- 
ish, sometimes cracked into scales; stalk solid; fruiting body very firm or hard; growing in 
disturbed soil, mud flats, on lawns near ocean, etc.; coastalin distribution A. bernardii, p. 322 


Netasabeve, veiliomiune a skinthike tointermed ate annulus Mowe ee oe me g| 
Crome MMC OMPOSLOlMMaAlUned SOl PEs. Cami « . Smeemls meme cen A. bisporus, p. 319 
INGA ee, Oe ey ee DF oc thi sere bese toes gp eee a2 


Fruiting body large and dense (cap 8-25 cm broad when mature, stalk 2-7 cm thick; cap brown or 
sometimes with pinkish, purplish, and/or ochre or yellow-orange tones; veil often yellow- 
tinged before breaking, forming a skirtlike annulus(ring) on stalk; found mainly undercypress 


and Olner PlambedtheeSMDULITOl IN TMAMUTC .........0002 005550 + ee ee: A. lilaceps, p. 323 
Nh tL evn gD EE. . NNN ales, rams tee 2 38 
Margin of cap inrolled when young; stature of fruiting body usually rather stout or squat; 

AICS Os allemtermediaterors kintlikcumeremrrr ... ew 54 
Notas a boves dnnulusmustiailp ski rtlit@ ces <meme 2EeckeaNe QeROEeEeNee so oS eee ae 34 
PICs MS aininecdistineh yaa See ee: ke eee ek ee a5 
Flesh staining dingy vinaceous or vinaeous-brown or dingy reddish (usually weakly) .... 38 


Cap white or whitish, sometimes with faintly grayish or brownish fibrils .................. 
ee ee Ee ee hoy eo reer ee ree es A. benesi(see A. fuscofibrillosus, p. 325) 
NOC CIC, 0 00, i, iO, Ll 36 


Common under mountain conifers (especially spruce and fir) in southern Rocky Mountains and 
SOULVEN aes we eee Se. Bee iss A. amicosus (see A. arorae, p.325) 
IMOU ASABOVS 5 san x gee Be RMON Oy, RR ReTe SPOON NOT cee SOC eee ee ee a7 


Stalk usually less than | cm thick; cap 3-7 (10) cm broad; cap surface yellowing in KOH; known 
only from California, usually growing in mixed woods and under oak .... A. arorae, p. 325 
Not as above; stalk usually thicker and/or growing under cypress; cap surface nor yellowing 
In widespread! . Reeve mee, ee, Mama ascent: gees A. fuscofibrillosus & others, p. 325 


Veil forming a sheathlike or even volva-like annulus on stalk or a large collarlike band (with 
both upper and lower edges free from stalk); found in hard-packed or disturbed soil or some- 
times in grass or under cypress; texture very firm; stalk solid .. A. bitorquis & others, p. 321 


Notas above; veil not sheathlike or bandlike and/ or stalk witha central hollow inage ... 39 
Cap white or whitish when fresh (but may discolor tan, yellowish, or buff inage) ....... 40 
Capcolored at leastat the center, oF with colored dibriistor scales 7. M4. 74,..2...-- 42 


Cap medium-sized to very large (10-50 cm broad when mature); either growing in grass or in 
PINION pu PS TOTO SUS Se ceca eer ee eek, Meee re etre gre eed ME ee 4] 
Not dsaboe ve. sinalleraiadaieha bitat ditligrenmt 4... 42-55 .7 40060546 se oe ee 42 
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Found with pinyon and juniper inthe Southwest ................. A. pinyonensis, p. 331 
Found in grassy places A. osecanus group & A. crocodilinus (see A. osecanus group, p. 333) 


Cap 14 cm broad when expanded; stalk 2-4 mm thick; fruiting body fragile ............ 43 
Not as above; typically larger (cap 3 cm broad or more; stalk 5 mm thick or more) ...... 44 


Cap grayish to grayish-brown, granular or powdery; margin usually hung with veil remnants; 
gills deep pink to blood-red, then darker; spore print reddish or tinged greenish when moist, 
drying darker brown; growing in greenhouses, leaf litter, rich soil, bogs, etc.; widely distributed 


Sei MO COMMMION ca es oe a on po he ee le es OG oe ee oe Melanophyllum echinatum 
Not as above; cap with reddish-brown to pinkish or purplish fibrils, not granular or mealy; 
OWI WOOUS oes cee ee edt eee eee ee ® A. diminutivus group, p. 340 
Cap silvery-white or white; fruiting body often rather erect and slender; growing in mountain 
(OPES TSHR HEWES. ee ee ees A. chionodermus (see A. silvicola group, p. 334) 
OIG WE A= ee ees a Ie Re ee ar 45 


Cap covered with dark brown to purple-brown or wine-colored fibrils or fibrillose scales; stalk 
shaggy or sheathed by cottony white scales below the veil, at least when young; common in 
HOTT i Be or Sn ee ee eh es A. subrutilescens, p. 326 


Growing in the open (usually in grass, occasionally in hard-packed soil); veil typically thin and 
somewhat cottony, forming only a slight annulus (ring) on stalk or disappearing (annulus 
usually intermediate, not skirtlike); gills usually pink or brownish in button stage; cap surface 
Ee AMOR ENV) 00) S'1C Amemguemae ecaeeore ett MN er ee cre, Tae ee err kOe a eee et a 47 

Not as above; habitat different and/or veil typically membranous and forming a distinct 
intermediate to skirtlike annulus; gills pinkish, brown, or white in button stage ........ 49 


Cap white or sometimes with pale brown to grayish fibrils or scattered scales; very common and 
AU Memp es die hlen hu te os eee ee ee ee a ee A. campestris & others, p. 318 
Cap covered with brown to grayish-brown or reddish-brown fibrils, even when young ... 48 


Cap often ruddy or reddish in age or after handling; growing in lawns or hard-packed soil along 
MOAGE WEL COMIMNON . 6.6.55 26a ee endo ceed A, rutilescens (see A. cupreobrunneus, p. 319) 
Not as above; growing in lawns or pastures;common_ .. A. cupreobrunneus & others, p. 319 


Stature erect (stalk more than 5 cm long); cap white or pallid (pale buff) ............... 50 
Not as above; cap darker and/or stature rather robust and stocky .................... 52 


Stalk 8-30 cm long; found in redwood and mixed forests of coastal northern California, usually 
near riverswr im bostomlands ac. «. 4.45 essen es A. sequoiae (see A. pinyonensis, p. 331) 
Not as above; stalk generally up to 9 cm long; habitat usually different ................ 5) 


Veil usually disappearing or leaving scaly zones on mid- or lower stalk rather than forming a 


distinct annulus (ring); found under trees or on coastal bluffs; rare ............ A. altipes 
INGE asebOmwe tomar... of. . te . se. ee eee enn tan te en oe freee re ee rer 52 


Cap white or pallid; veil ample, usually with a cogwheel pattern of patches on underside; stalk 
rather stout (3-6 cm long); growing in pastures, sometimes in rings; known only fromthecentral 
California coast; notcommon ...........-. A. sp. (unidentified) (see A. campestris, p. 318) 

INOiGeADOMe, VEL COMMNON 9 sa ee e740 kn ee eo oO ra ya Oe cera Say ens 3 


Cap covered with purplish to purple-gray or purple-brown fibrils, the margin usually white; 
found in woods and under trees in southeastern North America .............. A. rhoadsii 
Jc] CREO 1 Gy) pear ane See aA EE REN, OEM Siar: Nea nvaNtn teMet enunen oy UMtneg OME aoe ar 54 


Gills pinkish to brownish in button stage; fruiting body usually stout, stalk usually |4 cm thick; 
found in manure, compost, rich soil, hard-packed ground, and under cypress (or rarely in the 
woods); odor never phenolic; cap surface not yellowing in KOH or rarely yellowing slightly 
AG a aia ear ik seen a Uae erg ae rata Mn SANE RY, a ect cp en atte ener a oe eae, 55 

Gills pallid or whitish in button stage (but often pink after veil breaks); stalk 0.5-1 (1.5) cm thick; 
found almost anywhere (including lawns, gardens, woods, under cypress), but only rarely in 
manure or compost piles; odor sometimes phenolic; cap surface yellowing in KOH ........ 
ee ee ee ee, ee Sa alee ee oe A. californicus, p. 327 


Growing in hard-packed ground, often in towns or cities (often developing underground, then 
pushing through); veil thick, often forming a double ring; cap surface usually breaking up in 
agetotorm largebrown to reddish-browmseales .............06:0-.004 A. vaporarius 

Not as above; found in compost, manure, under cypress, or occasionally in other habitats; cap 
white or with brown fibrils or fibrillose scales; common ...... A. bisporus & others, p. 319 
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Agaricus campestris (Meadow Mushroom) Color Plate 71 


CAP 4-11 (15) cm broad, convex or dome-shaped for a long time, then often becoming 
plane; surface dry, smooth or silky-fibrillose, pure white, or sometimes with a few grayish 
to brown or cinnamon-buff fibrils or fibrillose scales; margin extending beyond the gills, 
often hung with veil remnants. Flesh thick, white, not staining when bruised butsometimes 
discoloring brownish or reddish in age or wet weather (especially just above the gills); odor 
mild. GILLS close, free at maturity, pale pink in button stage, then bright pink, becoming 
purple-brown to chocolate-brown and finally blackish-brown. STALK 2-6(10)cm long, I- 
2.5 cm thick, usually with a tapered base; firm, white, smooth above the veil, often witha 
few fibrils below; stuffed or hollow (but see comments). VEIL thin, somewhat cottony, 
white, forming a thin ring on stalk or leaving remnants on cap margin or disappearing 
entirely; ring rarely well-formed, intermediate (sometimes flaring) or rarely skirtlike, 
median to superior. SPORE PRINT chocolate-brown; spores 6.5-8.5 x 4-5.5 microns, 
elliptical, smooth. Cap surface not yellowing in KOH. Basidia mostly 4-spored. 


HABITAT: As its name implies (campestre=field), this is a grassland species, occurring 
throughout the world from sea level to above timberline. It usually grows in groups or 
rings in lawns, pastures and meadows, cemeteries, golf courses, baseball fields, etc., but can 
also be solitary. It fruits practically year-round in our area, but is most abundant in the fall 
and early winter, when stupendous crops are sometimes produced in our pastures. Thou- 
sands of pounds, in fact, go unpicked every year. Though they can often be seen from the 
road, fungophobic Americans drive right by them, some undoubtedly on the way to the 
store to buy mushrooms! 


EDIBILITY: Edible and excellent, both raw and cooked. It is the most widely picked 
mushroom in English-speaking countries (where it is also known as the “pink-bottom”), 
and is the popular champignon of France. Those who equate it with the cultivated mush- 
room (A. bisporus) do it an injustice. Its flavor is far superior, though the texture is softer. 
When the gills are bright pink and the cap pure white, it is as beautiful as it is delicious. 


COMMENTS: The silky white cap, bright pink gills when young, poorly defined or evan- 
escent annulus (ring), tapered stem, absence of a volva, stocky stature, chocolate-brown 
spores, and growth in grass are the principal fieldmarks of this universal favorite. It is 
the type species of Agaricus as well as the entire order Agaricales. The gills are pinkish 
even in the button stage, unlike A. californicus. The cap is white or has scattered brownish 
scales, but is not brown and fuzzy in youth as in A. cupreobrunneus. The cap remains 
dome-shaped for a long time, and its surface does not bruise yellow, though I have 
encountered a solid-stemmed variety in New Mexico whose cap sometimes ages faintly 
yellowish. This variety may be A. solidipes, an edible southern species with slightly larger 
spores than A. campestris (but identical in most other respects, including habitat). 

In most regions the meadow mushroom is a perfectly safe mushroom for beginners. 
Unfortunately, in California it is frequently confused with the mildly poisonous phenol- 
smelling Agaricus species. Compare it especially carefully with A. californicus (see com- 
ments under that species), which has a more persistent, membranous veil and whitish 
gills in the button stage. A small, anonymous Amanita (p. 275) sometimes grows with A. 
campestris in pastures and looks very similar from the top. However, its gills are white to 
to yellow-orange, never pink or chocolate-brown. The poisonous destroying angels 
(Amanita ocreata, A. virosa, etc.) can also be distinguished by their white gills, plus the 
presence ofa volva (sack) at the base of the stem. Other species: An unidentified, probably 
unnamed Agaricus occurs occasionally in our pastures. It resembles A. campestris in 
size, shape, and color, but has an ample veil with a cogwheel pattern of patches on its 
underside. Its veil, in fact, is reminiscent of A. arvensis, but the fruiting body is smaller 
and does not have a sweet odor. It stains yellow in potassium hydroxide (KOH), but does 
not normally yellow naturally, and its edibility has not been determined (it might be a 
member of the A. xanthodermus-A. californicus group, and therefore unsavory or toxic). 
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Agaricus cupreobrunneus (Brown Field Mushroom) Color Plate 73 


CAP 2-7 cm broad, convex becoming broadly convex to plane or slightly uplifted; surface 
dry, more or less tomentose (hairy) from a layer of small brown to grayish- or reddish- 
brown fibrils or fibrillose scales; margin usually extending beyond gills. Flesh white, rather 
soft and fragile, not staining when bruised but often discoloring reddish to brownishin old 
age or wet weather, especially just above the gills; odor mild. GILLS free at maturity, close, 
pale dingy pinkish in button stage, becoming pinkish-brownto purple-brown, thenchoco- 
late-brown to blackish-brown. STALK 24 cm long, 0.7-1.2 (2) cm thick, usually equal but 
sometimes thicker at either end; white, smooth above the veil, often somewhat scurfy or 
scaly below; hollow or stuffed. VEIL thin, white, somewhat cottony, forming a thin ring 
on stalk; ring more or less median, intermediate (sometimes flaring), well-formed or 
disappearing, sometimes with a slight second ring below it. SPORE PRINT chocolate- 
brown; spores 7-9 x 4-6.5 microns, elliptical, smooth. Cap surface not yellowing in KOH. 
Basidia mostly 4-spored. 


HABITAT: Solitary to scattered or gregarious(oftenin rings) in pastures, lawns, and other 
grassy places, but showing a special affinity for poor soil; very common in California and 
probably widespread. In our area it fruits prolifically in the fall and early winter, often 
growing with and outnumbering A. campestris. 


EDIBILITY: Edible. The flavor is comparable to that of A. campestris, but the texture is 
much softer and more fragile. Also, the buttons tend to develop underground, making it 
difficult to find specimens with pink gills. 


COMMENTS: For many years this species has passed as a small, brown, fuzzy form of A. 
campestris. It shares with that species certain fundamental characteristics: e.g., a poorly 
defined or even absentannulus(ring), stocky stature, and growthin grass. However, ithasa 
softer texture than A. campestris, and is smaller and brown-capped from the button stage 
on. Other species: A. porphyrocephalus, widely distributed, is very similar but has dull 
reddish-brown to purple-brown fibrils or scales on the cap, firmer flesh, and smaller 
spores. A. rutilescens is also similar but has a ruddier complexion and atendency—at least 
in some forms—to stain reddish. It grows on lawns or in hard-packed soil along roads, but 
is not common. A. argenteus 1s a grass-loving species witha silky or silvery cap with brown 
to grayish-brown fibrils, larger spores, and a better-defined annulus. It is common in 
the southern United States. All three of the above species are edible. 


Agaricus bisporus (Cultivated Mushroom; Button Mushroom) 


CAP 3-16 cm broad, convex when young, often plane or even slightly depressed in age; 
surface dry, in one form entirely white, but more often with flattened pale brown to brown 
fibrils which in age or dry weather often break up into fibrillose scales; margin inrolled 
when young, oftenextending beyond the gills. Flesh thick, very firm, white, usually (but not 
always) discoloring somewhat (brown to reddish or pinkish-orange) when cut and rubbed 
repeatedly; odor mild or faintly fruity. GILLS free at maturity, close, pinkish or pale brown 
when young, purple-brown to chocolate-brown in age, and finally blackish-brown. 
STALK 2-8 cm long, |-3 (4) cm thick, usually stout, very firm, equal or enlarged at base; 
white or turning dingy brownish with age, smooth or slightly cottony-scaly below ring. 
VEIL membranous, cottony, white, two-layered, typically forming a delicate, median to 
superior ring on stalk which may collapse in age; ring intermediate or sometimes skirtlike, 
its upper surface often striate. SPORE PRINT chocolate-brown; spores 5.5-8.5 x 4-6.5 
microns, elliptical, smooth. Cap surface not yellowing in KOH. Basidia mostly 2-spored. 


HABITAT: Scattered to densely gregarious or in clumps in compost and manure, rich 
soil, along paths and in gardens, and also very common under cypress, but only rarely 
found in woods or on lawns; very widely distributed. In our area it “fruits” year-round 
in markets. The major fruiting in the wild is typically in the fall or winter. 


Agaricus bisporus (= A. brunnescens) looks like the cultivated mushroom, which it is. Specimens at 
far right are mature; next to them is a button. Cap usually has brown fibrils. 


EDIBILITY: Edible—and if popular demand is any indication—choice (over a half bil- 
lion pounds are cultivated annually in the United States!). However, as with any 
mass-produced agricultural product, flavor has been sacrificed for appearance, keeping 
quality, yield, and disease resistance. Pesticides are used, of course, and the result is, in 
Valentina Wasson’s felicitous phrase, “a sickly simulacrum” of what a mushroom should 
be. The “wild” form is slightly better—especially the young, hard buttons. 


COMMENTS: Also known as A. brunnescens and A. hortensis (the latter name is 
applied only to the white form), the cultivated mushroom mimics the meadow mushroom, 
A. campestris, but has 2-spored basidia, a well-developed ring, a browner cap, slightly 
reddening flesh, and does not normally grow in grass. If youuse mushroom compost (from 
a mushroom farm) in your garden or put old cultivated mushrooms in your compost pile, 
you are likely to get some sooner or later. The largest fruitings I’ve seen have been around 
old compost piles and under cypress, where, curiously, it is one of our most common 
mushrooms. Care should be taken not to confuse it with A. californicus, which is also 
common in gardens and undercypress. The latteris more slender and usually smells slightly 
of phenol, at least when cooked. For a more detailed comparison, consult couplet #54 of 
the key to Agaricus. A very similar edible species with more rapidly reddening flesh, 
skirtlike ring, and 4-spored basidia, A. blandianus, also occurs quite commonly under 
cypress; A. subfloccosus is another similar edible species with 4-spored basidia, but it 
has a whitish cap with small, cottony scales (squamules) near the margin, and frequently 
has a strong odor as well. It occurs under conifers, including cypress, and is widely 
distributed, but not common. See also A. spissicaulis (under A. arorae). 


The cultivated or “button” mushroom, Agaricus bisporus. Large specimens froma mushroom farm. 


Agaricus bitorquis (=A. rodmani), mature specimens. Note prominent, flaring bandlike annulus. The 
flesh is exceptionally firm, especially in the stalk. For a view of it inits natural habitat, see color plate. 


Agaricus bitorquis (Banded Agaricus; Urban Agaricus) Color Plate80 


CAP 4-18 cm broad or more, broadly convex becoming plane or with a slight central de- 
pression; surface dry, smooth or occasionally cracking into scales; white or whitish but 
often dirty; not bruising yellow but sometimes discoloring sordid yellowish to tan in old 
age; margin inrolled when young, often extending beyond gills. Flesh thick, very firm, 
white, not staining when bruised (but may discolor slightly); odor mild. GILLS close, free 
or nearly free; pallid, soon becoming grayish-pink, then deep reddish-brown to chocolate- 
brown, finally blackish-brown. STALK 2-10 (18) cm long, 1-3 (4) cm thick, very firm, 
solid, equal or slightly thicker below, but often with a narrowed or pointed base; white, 
without scales. VEIL membranous, white, thick, forming a prominent, persistent, more or 
less median (or even basal) ring on stalk; ring bandlike (upper edge free or flaring and 
lower edge free) or sheathlike (like a volva, with only the upperedge free). SPORE PRINT 
chocolate-brown; spores 5-7 x 4-5.5 microns, broadly elliptical, smooth. Cap surface not 
yellowing in KOH. 


HABITAT: Solitary, scattered, or in groups or rows on road shoulders, in hard-packed 
soil, along sidewalks, around playgrounds, and in other disturbed areas; often fruiting 
underground (looking for them can be like digging for clams!). Widely distributed but 
not common on the coast, where it is largely replaced by A. bernardii. | have heard of 
gigantic fruiting bodies (10 inch buttons!) of either this species or A. bernardii buried deep 
in alluvial soil in riverbeds in the Livermore-Pleasanton area of California. In colder 
regions A. bitorquis often appears along roads where salt is sprayed in the winter. In the 
Southwest it is often abundant along highways, but is hard to spot because of its subter- 
ranean habit. However, shaggy manes (Coprinus comatus), whichare hard nottospot, are 
often an indicator of its presence. In our area I have found it in the fall, winter, and spring. 


EDIBILITY: Edible, and in my fickle fungal opinion, the best of all Agaricus species. In 
Europe it is cultivated commercially because of its immunity to the virus disease that 
plagues A. bisporus. It is larger, meatier, and much firmer than either A. bisporus or A. 
campestris. One devotee goes so far as to say: “Life is like an Agaricus bitorquis—all good 
except for a few gills.” Life may not be so consistently good, but A. bitorquis certainly is! 


COMMENTS: The white cap, bandlike or sheathing ring (see photographs), and un- 
changing flesh plus the solid stem, firm texture, and fondness for hardpacked soil distin- 
guish this hardy, handsome fungus from other species of Agaricus. There is no anise or 
phenol odorand it does not stain yellow or red. Whenit fruits underground you mustsearch 
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Agaricus bitorquis is common inland in disturbed or hard-packed soil. Note how the large bandlike 
ring can mimica volva (specimens at topand farright). A. bernardii(notillustrated) isa similar species 
that is common along the coast. It has reddening flesh and often has a scaly cap. 


very carefully for the telltale cracks in the soil that mark its presence (see color plate!). 
When the annulus (ring) is sheathlike it sometimes resembles a volva, but the chocolate- 
brown spores and gills prevent confusion with Amanita. For years it has been called 
Agaricus rodmani; A. edulis is another name for it. A. chlamydopus is a similar species 
with a cottony white cap, sheathing veil, stout stature, and larger spores. It is particularly 
common in the southern United States on lawns and alongroads, and isedible. A. vinaceo- 
virens is a cypress-loving species with a repulsive briny odor and a slightly scaly or scurfy 
whitish to light brown cap. It often develops vinaceous tints in age and sometimes stains 
greenish as well. Its edibility is unknown. 


Agaricus bernardii —_(Salt-Loving Agaricus) 


CAP 5-15 cm or more broad, convex to plane or somewhat depressed centrally; surface 
dry, smooth or often breaking up to form scales or warts; white or buff, but may discolor 
dingy brownish in age; margin inrolled when young. Flesh thick, very firm, white, staining 
reddish-orange to reddish, vinaceous, or reddish-brown when cut (sometimes slowly); 
odor mild to pungent orbriny. GILLS free at maturity, close, soon grayish-pink or pinkish, 
then reddish-brown and finally deep chocolate-brown or blackish. STALK 4-10 (13) 
cm long, 24 (8) cm thick, solid, very firm, equal or tapered below (rarely thicker 
below), smooth, white. VEIL membranous, thick, somewhat rubbery, white, forming a 
more or less median, sheathlike (or occasionally bandlike) ring on stalk (the upper edge 
often flaring). SPORE PRINT chocolate-brown; spores 6-7.5 « 5-6 microns, broadly 
elliptical, smooth. Cap surface nor yellowing in KOH. 


HABITAT: Solitary or scattered to densely gregariousin sand, sandy soil, disturbed areas, 
on lawns, and in various saline habitats; occurring along the Atlantic and Pacific coasts 
and in Europe. In our area it is quite common in the falland winter, usually appearingafter 
the first soaking rains. In Santa Monica, California, I have seen it in the summer on lawns. 
It apparently has an even greater tolerance (or liking) for salt than does A. bitorquis, 
and like that species, sometimes fruits underground. 


EDIBILITY: Edible and choice—almost the equal of A. bitorquis, but a little chewier and 
sometimes with a slightly salty or briny taste. 


COMMENTS: Also known as A. halophilus and A. maritimus, this is a characteristic 
coastal species. It has the general appearance of its close relative, A. bitorquis, (1.e., hard 
flesh, sheathing or even bandlike veil, and whitish color), but differs in staining reddish 
when cut and is more apt to have a warty orscaly cap. Indry weather, however, the staining 
may be slow and/or slight. 399 


Agaricus lilaceps is one of the largest and firmest of its tribe. Note thick stalk, skirtlike annulus (ring), 
and tendency of the flesh to darken (redden) when cut. The veil is often tinged yellow before it breaks. 


Agaricus lilaceps (Giant Cypress Agaricus) 


CAP 7-25 cm broad or more, broadly convex when young, usually plane in age; surface 
dry, smooth or covered with flattened brown to pale brown or cinnamon-brown fibrils 
which only rarely break up into scales, but sometimes developing strong pink, lilac, 
purplish, ochre, or tawny-orange tones (see comments). Flesh very thick and firm, white, 
usually staining vinaceous or dark reddish (often slowly) when cut; odor mild to faintly 
sweet or fruity. GILLS free at maturity, close, pallid or pale pinkish, soon becoming 
reddish- or purplish-brown, then chocolate-brown to blackish-brown. STALK 5-22 
cm long, (2) 3-6 (9) cm thick, equal or enlarged below, very firm and thick, white or often 
brownish-stained (but sometimes developing pink to purplish hues as on the cap), usually 
buried deeply in the humus; smooth or fibrillose (especially below), base often with 
yellow or ochre stains. VEIL membranous, fairly thick, underside sometimes white but 
very often yellow at first, with white to brownish patches that soon wear away; rupturing 
to forma skirtlike or sometimes flaring, superior ring onstalk. SPORE PRINT chocolate- 
brown; spores 5-7 x 4-5 microns, broadly elliptical, smooth. Cap surface negative in KOH 
or staining very faintly yellow. 


HABITAT: Scattered to densely gregarious or clustered on ground under old cypresses 
(or occasionally other trees), or where cypresses have been cut down; known only from 
California. It is locally common in the fall and winter or whenever it is damp enough; I 
have seen large fruitings in Monterey and San Mateo counties. 


EDIBILITY: Edible and choice! It is one of the meatiest of all edible mushrooms, but 
like A. bitorquis and A. bernardii, it requires thorough cooking to render it tender. 


COMMENTS: This massive Agaricus has a rather interesting history. It was originally 
described as a lilac- or pinkish-hued species on the basis of specimens collected in Pacific 
Grove, California, in the 1930’s. However, careful study by Rick Kerrigan suggests that 
it is typically a brown-capped species with reddening flesh, and only develops the brighter 
colors in certain localities (e.g., the Monterey Peninsula) and/ or under certain conditions 
(perhaps cold weather or refrigeration). In any event, it is easily recognized by its impres- 
sive size, thick hard stem, slowly reddening flesh, and frequently yellow-tinged veil (when 
unbroken). It is our heaviest Agaricus—not as broad as A. crocodilinus nor as tallas A. 
augustus, but much denser. As in many other species of Agaricus, soggy or weathered 
specimens will not necessarily display the “correct” staining reactions, but are usually 


323 


324 AGARICACEAE 


recognizable by their size, stature, and color. The common brown-capped form was provi- 
sionally called A. “luteovelatus” by Rick Kerrigan until it became evident that it was 


actually A. lilaceps. Another large edible cypress-lover with reddening to barely reddening 
flesh, A. pattersonae, has ascalier, darker brown cap. Its veil is brownish on the underside 
rather than yellow, and frequently separates into two distinct rings. It is slightly smaller 
than A. lilaceps (stalk 2.5-4cm thick) and sometimes grows with other trees(e.g., redwood). 


A garicus fuscovelatus (Purple-Veiled Agaricus) 


CAP 3-9 cm broad, obtusely bell-shaped to convex when young, plane in age or with a 
slightly uplifted margin; surface dry, covered with brown to cinnamon-brown or dark 
reddish-brown fibrils or scales ona white to dingy, gray, or violet-gray background. Flesh 
thick, firm, white, staining slightly or slowly yellowish-orange to pinkish-orange or reddish 
when cut (especially in stalk); odor mild or faintly fruity. GILLS pallid or grayish-pink 
becoming pale brown, then chocolate-brown or darker; close, free or nearly free. STALK 
4-12 cm long, 0.7-2 (2.5) cm thick, equal or enlarged slightly below, smooth or slightly 
scaly near base; white, discoloring somewhat in age; stuffed or hollow. VEIL thin, mem- 
branous; underside at first with a layer of white felty patches, soon becoming purplish- 
gray to purple-brown or chocolate-brown to nearly black and scaly; veil often not 
breaking free from the cap until the cap has completely expanded, then forming an apical 
or superior, fragile, skirtlike, striate ring on stalk. SPORE PRINT chocolate-brown; 
spores 6.5-8 x 5-6.5 microns, broadly elliptical, smooth. Cap surface not yellowingin KOH. 


HABITAT: Scattered to densely gregarious or clustered under cypress or sometimes other 
trees such as cedar and Cryptomeria (an exotic bushy conifer); known only from coastal 
California. It is sometimes common in the fall and winter, less so in the spring, but does not 
seem to fruit every year. Under a single cypress tree in a cemetery I have seen more than 
300 fruiting bodies mingled with dozens of A. bisporus! 


EDIBILITY: Edible, but rather tough (especially the stem). 


COMMENTS: The most peculiar feature of this most peculiar Agaricus is the chocolate- 
brown to purplish-gray or “fuscous” color of the unbroken veil. Its overall appearance 
is also distinctive, but hard to describe: the stalk tends to be straight and cylindrical and 
the veil, which is close to the top of the stem, remains intact for an unusually long time 
before rupturing (it sometimes stretches over the gills like a piece of tissue paper even after 
the cap has fully expanded and spores are being produced!). The staining reaction is best 
seen by cutting the stalk in half crosswise. A. lilaceps and A. pattersonae (see comments 
under A. /ilaceps) are somewhat similar but much larger. 


Agaricus fuscovelatus. Note the dark color of the unbroken veil and the more or less equal (cylin- 
drical) stalk. The flesh turns orange or reddish when cut. 


AGARICUS 525 


Agaricus fuscofibrillosus (Bleeding Agaricus) Color Plate 74 


CAP 5-13 cm broad, convex to plane; surface dry, smooth, with flattened brown to reddish- 
brown fibrils which only rarely break up into scales. Flesh thick, firm, white, quickly 
staining red when cut or bruised; odor mild or faintly fruity. GILLS close, freeat maturity, 
pinkish becoming reddish-brown, finally chocolate-brown or darker.STALK4-10(14) cm 
long, 0.8-2 (3) cm thick, equal or thicker below, hollow or stuffed; smooth and whiteabove 
the ring, whitish below or with brownish to vinaceous fibrils or scales, or in one variant 
sheathed by a “boot” of brownish to vinaceous fibrils; staining red quickly when bruised. 
VEIL membranous, white or becoming brownish in age; forming a superior, skirtlike ring 
on stalk. SPORE PRINT chocolate-brown; spores 5-6 (7) x 4-4.5 microns, elliptical, 
smooth. Cap surface not yellowing in KOH. 


HABITAT: Solitary to scattered or gregarious on ground under cypress or rarely other 
trees; sporadically common in our area in the late fall and winter, but probably more 
widely distributed (in habitats other than cypress). 


EDIBILITY: Edible and “rich” according to Shalom Compost, who put it in a soup. 
Reddish-staining Inocybes (e.g., /. pudica) are poisonous but smaller, with paler spores. 


COMMENTS: This Agaricus is easily recognized by its “bleeding” flesh and brown to 
reddish-brown fibrillose cap. It is one of several “bleeders” that have traditionally been 
lumped under the names A. haemorrhoidarius and A. silvaticus. (The “true” A. haemor- 
rhoidarius has distinct fibrillose scales on the cap and is said to be fairly common in the 
forests of eastern North America, but has not yet been found in California; A. silvaticus 
has been reported from the Pacific Northwest.) A. fuscofibrillosus, onthe other hand, has 
an innately fibrillose cap that does not normally become scaly, and grows almost exclu- 
sively with cypress ( in our area). There are several other red-staining species, including: 
A. benesi(=A. albosanguineus), cap pure white or tinged grayish to pale cinnamon, widely 
distributed but rare except in our area, where it is fairly frequent under cypress; A. patter- 
sonae, a larger, thicker-stemmed species (see comments under A. lilaceps); A. rubronanus, 
a very small species (cap 2-3 cm broad, stalk 3-6 mm thick); and a large, stately, delicious 
but unidentified species with dark reddish-brown fibrils or fibrillose scales and minute 
spores (4-5 microns long). I have found the latter several times in mixed woods, but itis not 
common. A. arorae also “bleeds,” but usually grows with oak and stains yellow in KOH. 


A garicus arorae 


CAP 3-7 (10) cm broad, convex to plane; surface dry, with brownish to reddish-brown 
fibrils or fibrillose scales, at least at the center, ona white to reddish background; staining 
reddish when rubbed. Flesh white, reddening when cut (usually quickly, but sometimes 
slowly); odor mild or faintly fruity. GILLS free at maturity, close, pinkish becoming 
purple-brown, then chocolate-brown or darker. STALK 5-14 cm long, 0.5-1.5 (2) cm 
thick, equal or enlarged at base, hollow in age; white, sometimes with scaly zones, staining 
reddish when bruised and often aging reddish-brown or vinaceous. VEIL membranous, 
thin, white (or dingy in age), forming a median to superior, skirtlike, fragile ring on stalk. 
SPORE PRINT chocolate-brown; spores 4-5.5 x 3-4 microns, broadly elliptical, smooth. 
Cap surface staining yellow in KOH. 


HABITAT: Solitary to widely scattered or in small groups on ground in mixed woodsand 
under oaks, fruiting mainly in October and November, sometimes common. It is known 
only from Santa Cruz County, California, but probably has a wider distribution. 


EDIBILITY: Unknown. 


COMMENTS: This odd species appears to be a compromise or“ bridge” between the red- 
staining and yellow-staining(rufescent and lutescent) sections of Agaricus. The flesh when 
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fresh bruises red quite dramatically, but the surface of the cap turns yellow in potassium 
hydroxide! In the field it can be separated from other“ bleeding” species suchas A. fusco- 
fibrillosus by its slimmer build (see photo on p. 311) and fondness for oak. A. amicosus 
also reddens when cut and yellows in KOH; it is common under mountain conifers in the 
Southwest and southern Rockies, and is edible. A. spissicaulis has a stocky stature like A. 
bisporus (and is sometimes mistaken for that species) and slowly reddening flesh, yellows 
somewhat in KOH, has a slight almond odor, and is widely distributed but rare. 


Agaricus subrutilescens (Wine-Colored Agaricus) | Color Plate 75 


CAP 5-15 (20) cm broad, convex or with a somewhat flattened top, becoming broadly 
umbonate to plane or with an uplifted margin; surface dry, covered with brown to 
purple-brown or wine-colored fibrils or fibrillose scales(sometimes only at thecenter) ona 
whitish to dingy background. Flesh white, firm, not staining when bruised; odor mild or 
slightly fruity. GILLS close, free at maturity; at first whitish, then pinkish, then darkening 
slowly to pinkish-brown and finally chocolate- or blackish-brown; when pinkish usually 
bruising brighter rosy-pink when cut. STALK 5-20 cm long, 0.5-1.5 (4)) cm thick, equal or 
thicker below, smooth and white or reddish above the ring, sheathed with soft cottony 
white scales below which break up into fibrillose patches in age or wear away; stuffed or 
hollow, often fragile in age. VEIL membranous, white, forming a thin, usually superior, 
skirtlike ring on stalk. SPORE PRINT chocolate-brown; spores 4.5-6 x 3-4 microns, 
elliptical, smooth. Cap surface usually staining greenish-olivein KOH (sometimes slowly). 


HABITAT: Solitary, scattered, or in small groups in woods, usually under conifers; 
common in the fall and winter along the west coast, also reported from Japan. In ourareait 
favors redwood, but occurs in Oregon under alder, in northern California under Sitka 
spruce, in southern California under oak, and in the Sierra foothills in mixed woods. 


EDIBILITY: Edible and choice, but has been known to cause rather severe gastric upsets 
in some people. It is not as meaty as many Agaricus species, but it is delicious. 


COMMENTS: The dark purple-brown cap and shaggy white stem distinguish this hand- 
some mushroom from other Agaricus species. Along with A. hondensis, it is our most 
common Agaricus of deep, undisturbed woods. A. hondensis, however, has a paler cap 
and smooth (not shaggy) stalk. Because of the greenish KOH reaction and a number of 
other chemical peculiarities, A. subrutilescens is something of an anomaly. It does not 
fit well into any of the existing “sections” of Agaricus, but the rosy-staining gills suggest 
a possible relationship to the red-staining species (section Sanguinolenti). It is usually 
a rather tall and slender mushroom, but robust individuals can be found, particularly 
under pine. A small Texan species, A. vinaceo-umbrinus, also stains greenish in KOH. 


A garicus hondensis (Felt-Ringed Agaricus) 


CAP 6-15 (20) cm broad, convex becoming plane; surface dry, smooth, whitish or with pale 
pinkish-brown to pinkish-gray to fawn-colored flattened fibrils or fine fibrillose scales 
(at least at center), the fibrils often darkening in age to brown, reddish-brown, or reddish- 
gray, but in one northern form darker brown from the beginning. Flesh thick, white, 
unchanging or staining pale yellowish when bruised, then often slowly discoloring 
pinkish; odor of crushed flesh mild or faintly phenolic, but usually distinctly phenolic in 
base of stalk. GILLS pale pinkish to pinkish-gray becoming brown, thenchocolate-brown 
or darker; free at maturity, close. STALK 7-20 cm long, | -2.5 cmthick but witha thicker or 
bulbous base; firm, smooth, withoutscales, white or discoloring dingy pinkish or brownish 
in age or after handling; flesh in extreme base usually staining pale yellowish when bruised. 
VEIL membranous, white, forming a thick, feltlike, superior ring on stalk; ring skirtlike 


Agaricus hondensis. A common woodland species with a large, thick, felty ring, smooth stem, and 
pale brown to reddish-brown fibrils on the cap. Tempting, but not edible! 


but often flaring outward instead of collapsing against stalk. SPORE PRINT 
chocolate-brown; spores 4.5-6 x 34 microns, elliptical, smooth. Cap surface staining 
yellow in KOH. 


HABITAT: Solitary or in groups, troops, or rings in woods, particularly where there are 
thick accumulations of fallen twigs and other debris. Very commonin our area in the late 
fall and winter under both hardwoods and conifers; like A. subrutilescens, which grows 
in similar habitats, it is apparently restricted to the west coast. The main fruiting typically 
follows close on the heels of A. praeclaresquamosus. It was originally described from 
La Honda, California. 


EDIBILITY: Poisonous to many people, causing stomach distress, vomiting, etc. It’s 
difficult to imagine a more delicious-looking mushroom, but it has an unpleasant, astrin- 
gent-metallic taste even when cooked. 


COMMENTS: This handsome, alluring woodland Agaricus is distinguished by the pale 
cap fibrils which often darkeninage, the thick felty annulus(ring), smooth naked stalk, and 
chocolate-brown spores. The phenol odor is often absent in the cap but usually quite 
pronounced when cooked or if the base of the stalk is broken open and crushed. It is 
frequently mistaken for edible species, particularly A. subrutilescens and A. augustus, 
both of which have cottony scales on the stem when young. It has also been confused 
with A. silvaticus, a species with reddening flesh (see A. fuscofibrillosus). 


Agaricus californicus (California Agaricus) Color Plate 72 


CAP 3-9 (12) cm broad, at first convex or marshmallow-shaped, the margin inrolled 
and often somewhat lobed, then expanding to broadly convex or plane or broadly umbo- 
nate; surface dry, smooth or with fibrils or small scales; color variable: most often white to 
silvery gray with a brown center, but sometimes entirely white and at other times with 
brown to grayish-brown fibrils or scales throughout; usually darker inage and often witha 
metallic luster; often pinkish- or reddish-stained in wet weather; margin often extending 
beyond gills. Flesh thick, white, unchanging or staining slightly yellowish when crushed, 
then eventually sordid reddish or brown; odor of crushed flesh phenolic but often faint. 
GILLS close, free at maturity, usually pallid until the veil breaks, then bright pink to 
pinkish-brown, finally chocolate-brown to blackish-brown. STALK 3-8 (12) cm long, 
0.5-1 (1.5) cm thick, equal or slightly enlarged at base, stuffed or hollow, smooth, without 
scales; white, but often discoloring pinkish to dingy brown in age or after handling. VEIL 
membranous, thick, white, often with felty patches on underside; forming a persistent, 
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Agaricus californicus is often confused with A. campestris and A. bisporus. Note how the gills are 
whitish in the button stage, and how the veil forms a thick persistent annulus (ring) on the stalk. Also 
compare the shape of the young caps to that of A. campestris and A. bisporus. 
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superior to median ring on stalk or occasionally clinging to cap margin; ring skirtlike or 
intermediate. SPORE PRINT chocolate-brown; spores 5-7 x 4-5 microns, elliptical, 
smooth. Cap surface staining yellow in KOH. 


HABITAT: Solitary to scattered or densely gregarious (but not often in rings) on ground, 
growing anywhere and everywhere, but especially abundant in suburbia—on lawns, 
in gardens, parks, under trees (eucalyptus, acacia, oak, cypress, etc.), also in the woods, 
but only rarely in pastures (except under trees). Found year-round in our area, but most 
abundant in the fall, when it often mingles with Lepiota naucina and other Agaricus 
species. It is known only from the west coast, but may very well havea wider distribution. 


EDIBILITY: Mildly poisonous to some people (causing stomach upsets), and frequently 
mistaken for the common meadow mushom (A. campestris), with which it often grows. 


COMMENTS: This ubiquitous mushroom gives my students more trouble than any 
other, not only because it closely mimics edible species, but also because of the endless 
variation it exhibits. “Typical” forms—if they can be said to exist—do not stain bright 
yellow like A. xanthodermus, but yellow slightly in cooking, in addition to giving off a 
phenol odor. The persistent membranous ring, modest size, rather long stalk, slight 
phenol odor when fresh (often not evident to those unfamiliar with the odor) and whitish 
(not pinkish!) gills in the button stage (i.e., before the veil breaks) help distinguish it from 
A. campestris, A. cupreobrunneus, and A. bisporus. The cap varies tremendously in color 
and scaliness, but is usually brownish at least at the center, and often somewhat shiny. As 
a rule, specimens growing in sheltered situations (such as under oak) are paler oreven pure 
white, while those growing in the open can be quite dark. Specimens on lawns are usually 
rather firmly rooted in the ground and often have to be dug up to avoid breaking the stem. 
For a comparison with A. campestris, see that species and the key to Agaricus. Since it is 
the most ubiquitous Agaricus in coastal California (one quickly tires of finding it), the 
name A. californicus is certainly appropriate. It has also been called the “Fool’s Agaric,” 
but I don’t care for this name because fools aren't the only ones to be fooled by it! 
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Agaricus praeclaresquamosus (Flat-Top Agaricus) Color Plate 76 


CAP 5-25 cm broad, at first convex or somewhat marshmallow-shaped, then broadly 
convex or plane; surface dry, covered with flattened inky-gray to grayish-brown or brown 
fibrils or fibrillose scales (at least at center) ona whitish background, but often developing 
reddish or pinkish stains in wet weather; in one form bruising yellow. Flesh thick, white, 
unchanging or staining slightly yellow when bruised and then slowly discoloring brownish 
or vinaceous; odor of crushed flesh phenolic (especially in base of stalk). GILLS close, free 
at maturity, at first pallid, then grayish or light pink, becoming reddish-brown to 
chocolate-brown and finally blackish-brown. STALK 7-18 cm long, 1-3(4)cm thick, equal 
or enlarged below or sometimes tapering toa point if growing inclusters; stuffed or hollow, 
smooth, without scales; white, but often discoloring reddish-brown to dingy brown in age 
or upon handling; flesh in extreme base usually (but not always) staining bright yellow 
when cut. VEIL membranous, white, thick, feltlike, somewhat rubbery, often splitting at 
the margin; rupturing to forma persistent, superior, skirtlike or intermediate ring onstalk. 
SPORE PRINT chocolate-brown; spores 4-6.5 x 3-4.5 microns, elliptical, smooth. Cap 
surface staining yellow in KOH. 


HABITAT: Solitary or in groups orclusters in woods or under trees, especially along roads 
and paths; widely distributed, but especially common along the west coast. It is frequent 
in our area in the falland winter, and occasionalin theearly spring. The maincrop is usually 
in November or December, but I have seen gorgeous fruitings of the large form (see 
comments) under redwood in Humboldt County, California, in September. 


EDIBILITY: Poisonous to many, causing vomiting and diarrhea, but some people eat it 
with impunity. Like A. hondensis, it is tempting, but has an unpleasant metallic taste. 


COMMENTS: Better known as A. meleagris, this beautiful omnipresent Agaricus can 
be told by the inky to grayish-brown fibrils on the cap, plus the thick veil, smooth stem, 
and phenolic odor of the crushed flesh. Inaddition, the base of the stalk often bruises bright 
yellow when nicked, as in A. xanthodermus. The above description embraces two forms: 
one medium-sized (but generally larger than A. californicus) and sometimes clustered, the 
other very large and strikingly beautiful (about the size of A. augustus) and often gre- 
garious but rarely clustered. The latter is especially tempting for the table(see color plate! ), 
but can be distinguished from A. augustus by the smooth stem, grayer cap, and different 
odor. The larger form is usually found under redwood, whereas the medium-sized form 
grows under various trees, including redwood and oak. Other species: A. placomyces, a 
common woodland mushroom in eastern North America, is very similar to the medium- 
sized form of A. praeclaresquamosus, but has a more fibrillose (less scaly) cap, a less 
rubbery veil, and often shows yellowish to brown droplets on the underside of the veil or 
on the stalk. Another eastern species, A. pocillator, closely resembles A. placomyces, 
but lacks veil droplets and often has a double ring, is usually smaller and slimmer, and 
sometimes has a rimmed (cuplike) basal bulb. It 1s especially common inthe South. Both 
of these species are eaten by some people, but are best avoided. 


A garicus xanthodermus (Yellow-Staining Agaricus) 


CAP 6-15 (20) cm broad, round to somewhat marshmallow-shaped or convex, then 
expanding to broadly convex or plane; surface dry, smooth, pure white to gray or grayish- 
buff, or often whitish at the margin and buff to tan toward the center; often discoloring 
brownish in old age and sometimes breaking up intoscales; typically staining bright yellow 
quickly when rubbed repeatedly, especially on the margin, but then slowly discoloring 
brownish or vinaceous; margin inrolled somewhat when young and often lobed. Flesh 
thick, firm, white, turning yellowish when crushed; odor phenolic (unpleasant). GILLS 


Agaricus xanthodermus growing with Alyssum (the flowers) along a road. Note how the sliced speci- 
men at far right is stained yellow at base of stalk. Cap color ranges from white to grayish to buff. 


close, free at maturity, at first white, then pinkish or grayish-pink, finally chocolate- 
brown to blackish-brown. STALK 5-12 (18) cm long, 1-2 (3) cm thick, equal or with an 
enlarged base, smooth, stuffed or hollow, without scales; white, usually bruising yellow, 
then brownish; in age often discolored brownish; flesh in very base turning bright yellow 
when cut. VEIL membranous, white or yellow-stained, usually with patches on underside; 
forming a large, thick, feltlike, median to superior ring on stalk; ring skirtlike or inter- 
mediate, often flaring at first. SPORE PRINT chocolate-brown; spores 4.5-6 x 344.5 
microns, broadly elliptical, smooth. Cap surface staining yellow in KOH. 


HABITAT: Scattered to densely gregarious under trees and hedges, in yards, on lawns, 
along roads and paths, also in woods, pastures, and under cypress; widely distributed. 
Abundant in our area from fall through spring and even showing up in the summer. I have 
seen stupendous fruitings in an old olive orchard, under acacia and eucalyptus, and in 
numerous cypress plantations as well as with oak. 


EDIBILITY: Poisonous to many people—causing headaches, nausea, vomiting, and 
diarrhea. It is a very tempting, meaty mushroom but the unpleasant odor becomes 
unbearably obnoxious when the mushroom is cooked, and the taste is awful as well. 
Yet there is no accounting for taste. I know one person who gathers it—and nothing else! 


COMMENTS: The tendency ofall parts to stain bright yellow, the phenolic odor, and the 
white to grayish or tan cap plus the presence of a veil and chocolate-brown spores are the 
trademarks of this cosmopolitan and variable species. The yellow-staining is usually most 
dramatic onthe margin of the cap, butis most reliable inthe extreme base of the stalk, which 
turns bright chrome-yellow when nicked. The latter is perhaps the best fieldmark, since 


Agaricus xanthodermus. Note yellow stains on cap and the prominent annulus in mature specimens. 


These handsome white examples of Agaricus xanthodermus might easily be mistaken for Agaricus 
arvensis or another edible species. Their phenolic odor, however, is usually quite pronounced and the 
very base of the stalk turns bright yellow when cut. 


only the equally poisonous A. praeclaresquamosus stains so brilliantly in the base of the 
stalk. Several edible Agaricus species, such as A. augustus and A. albolutescens, stain 
yellow on the cap, but do not subsequently discolor brownish. Theedible horse mushroom 
(A. arvensis) and giant horse mushroom (A. osecanus group) superficially resemble A. 
xanthodermus, but do not stain yellow at the base of the stalk and do no/smelllike phenol. 


A garicus pinyonensis* (Pinyon Agaricus) 


CAP 6-20 cm broad, convex or shaped like an inverted bowl, expanding slightly in age but 
not normally becoming plane; surface smooth or occasionally breaking up to form a few 
small scales; entirely white or witha tan- to buff-tinged center, often discoloring buff to very 
pale tan overall in old age; sometimes yellowing when bruised. Flesh very thick (at least 2 
cm) and firm, white, typically not staining; odor mild or merely mushroomy. GILLS 
pinkish when young, then darkening to purple- or chocolate-brown and finally blackish- 
brown; close, free at maturity; narrow in relation to the flesh. STALK 5-20 cm long, 2-5 cm 
thick or more, often swollen below (just above the base); white and smooth or nearly so, 
sometimes discoloring like the cap in old age; firm; solid, stuffed, or witha hollow center. 
VEIL thick, membranous, white, usually with patches on underside when young; typically 
forming a median to superior skirtlike ring on stalk. SPORE PRINT chocolate-brown; 
spores 6.5-8 = 4-5 (?) microns, broadly elliptical, smooth. Cap surface yellowing in KOH. 


HABITAT: Solitary or in groups on ground under pinyon and juniper; known only from 
New Mexico, but probably occurring throughout the Southwest in the appropriate 
habitat. It fruits mainly in August and September, but does not appear every year. 


EDIBILITY: Delectably delicious—a favorite of fungus-fanciers in the Southwest. Its 
discoverers and namers, Bill Isaacs and Chuck Barrows of Santa Fe, New Mexico, rate it 
among the best in the genus (“firm like A. bitorquis and milder than A. campestris’). 


COMMENTS: This magnificent white mushroom is remarkable for its thick flesh, firm 
texture, and fine flavor. It is somewhat reminiscent of A. bitorquis, but its veil is quite 
different and it apparently grows only with pinyon and juniper. Its name (which has yet to 
be officially published and may actually turn out to be A. “barrowsii’) is therefore apt, 
but its affinities within the genus Agaricus are rather unclear. It may be related to A. arven- 


*Provisional name by Isaacs & Barrows 
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Left: Agaricus pinyonensis is a robust whitish species of the Southwest. Note how thick the flesh is! 
Right: Agaricus arvensis is a sweet edible species with a distinct anise odor and a tendency to discolor 
yellow in age. For close-up of unbroken veil in this species, see photo on p. 312. 


sis, but does not normally smell sweet and does not necessarily stain yellow when bruised. 
Other species: A medium-sized to fairly large (cap 4-14 cm) whitish species, A. sequoiae, 
grows solitary to gregarious or in large clusters in the redwood and mixed forests of 
coastal northern California, usually near rivers or at least in bottomlands. It has a longer 
(8-30 cm) and more slender stem that is usually equal, and it does not stain yellow when 
bruised orin KOH, but sometimes has a yellow-tinged veil. It has a mild odorand is edible 
according to Rick Kerrigan, who named it. 


Agaricus arvensis (Horse Mushroom) 


CAP (4) 7-20 cm broad, oval or convex becoming broadly convex or plane; surface dry, 
smooth or sometimes cracking into small scales, especially at the center; white to creamy, 
buff, or yellowish (especially toward center), usually bruising yellow if rubbed (especially 
when young); margin sometimes hung with veil remnants. Flesh thick, firm, white, 
unchanging or yellowing slightly when crushed; odor sweet (like anise or almond extract) 
when young, often somewhat musty inage. GILLS close, freeat maturity, pallid becoming 
grayish(rarely pinkish), then chocolate-brown or darker. STALK5-12(17)cmlong, |-3 cm 
thick, equal or slightly enlarged below, stuffed or hollow, smooth or with small cottony 
scales below the ring; white, sometimes bruising or aging yellowish, but extreme base not 
bruising yellow when cut. VEIL membranous, white or tinged yellow, with cottony patches 
on underside that often split to form a starlike or cogwheel pattern; forming a fragile, 
superior, skirtlike ring on stalk. SPORE PRINT chocolate-brown; spores 7-8.5 x 5-6 
microns, elliptical, smooth. Cap surface staining yellow in KOH. 


HABITAT: Solitary, scattered, or in groups in grassy areas—lawns, pastures, etc.; 
common and widely distributed. It is frequently encountered in our area on lawns and in 
cemeteries in the spring, summer, and fall, but seems to be replaced in our pastures by the 
giant horse mushroom (A. osecanus group). 


EDIBILITY: Edible (for most people) and excellent. Buttons have a slightly sweetish 
flavor intermediate between that of A. campestris and A. augustus. Be sure not to confuse 
it with the deadly white Amanitas, which have white spores, white gills, and a volva. 


COMMENTS: The white to pale yellowish cap, sweet odor when young, well-developed 
membranous veil which often has a cogwheel pattern of patches on its underside(see photo 
on p. 312), chocolate-brown spores, and growth in grass typify this beautiful, cosmopoli- 
tan mushroom. The cap will often age or stain yellowish— more so than that of A. croco- 
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dilinus and A. osecanus. However, the base of the stalk does not stain bright yellow when 
cut—an easy way to distinguish it from the poisonous, yellow-staining A. xanthodermus. 
The stature of A. arvensis is generally more robust than that of A. silvicola, its smaller- 
spored sylvan look-alike, but it is not nearly as ponderous as that of the giant horse mush- 
room (A. osecanus group) or A. crocodilinus. The growth in grass is quite characteristic, 
though a swamp-inhabiting form (var. palustris) has been described. There are numerous 
variants around A. arvensis that have not been critically evaluated, including a small, 
slender form (cap only 3-9 cm broad) that occasionally occurs in our area on lawns. 
A. fissuratus is a very similar coastal species with a frequently cracked (fissured), white 
to yellowish cap and slightly larger spores. It is common in the Puget Sound area of 
Washington, but probably has a wider distribution, and is edible. 


Agaricus osecanus group Color Plates 78, 79, 81 
(Giant Horse Mushroom) 


CAP 7-40 cm broad, rounded or convex, then broadly convex to plane; surface dry, often 
very smooth (like kid leather), but frequently with minutely cottony scales in youth and 
sometimes cracking into scales or warts in age or dry weather; white, or discoloring buff 
or yellowish in age (especially toward center); surface bruising slightly yellowish when 
young and fresh (but usually not staining in age). Flesh thick, very firm when young but 
quite soft in age, not usually bruising yellow; odor slightly sweet (like almond extract or 
or anise) when young, but often unpleasant (musty or like wet straw) at maturity. GILLS 
close, free in age, white becoming grayish or grayish-pink, then reddish-brown, finally 
chocolate-brown to blackish-brown. STALK 4-16 cm long, (1.5) 2.5-5 (8) cm thick, often 
spindle-shaped (swollen at or below the middle) but sometimes equal; firm, usually solid; 
smooth above the ring, often with small pointed but easily-obliterated scales below; white, 
sometimes aging yellowish or rusty-yellow; flesh in base not staining bright yellow when 
nicked. VEIL membranous, white, with patches on underside which form a cogwheel 
pattern or adhere to stalk as downward-pointing scales; rupturing to form a median to 
superior, skirtlike or collapsed ring on stalk. SPORE PRINT chocolate-brown; spores 
(5) 6-7 x 4.5-5.5 microns, elliptical, smooth. Cap surface yellowing in KOH. 


HABITAT: Solitary to scattered or in groups or rings in pastures, lawns, and other grassy 
areas; distribution uncertain, but extremely abundant at times in our coastal pastures 
(when they are “popping” it is not unusual to pick 100 pounds froma single pasture—along 
with some giant puffballs!) There is usually one crop in the fall and another, larger one in 
the spring, but it is also to be expected during warm spells in the winter. Its range extendsat 
least into northern California and Oregon, where the very similar A. crocodilinus (see 
comments) is also common. 


EDIBILTY: Edible (for most people), and very popular with my group of acquaintances. 
The young, hard buttons are best— mature specimens have very soft fleshand a musty odor 
and do better in the compost pile than the frying pan. 


COMMENTS: This fine and forthright fungus can be spotted from afar, shining likea light 
bulb when its spotless white skin catches thesun. Itisessentially a larger, squatter, robuster 
version of the horse mushroom (A. arvensis), but differs in having a solid, often swollen 
stem and smaller spores. Also, the sweet odor and yellow bruising reaction of young spe- 
cimens are weaker than in typical A. arvensis (and may actually be non-existent), while 
the musty odor that develops in age is stronger. The appearance of the cap—whether warty 
or smooth—seems to depend largely on age, exposure, and weather conditions (when 
growing in the open or exposed to the wind it is more likely to be warty or cracked). Be 
careful not to confuse it with the poisonous A. xanthodermus, which may also be large 
and white, but has a phenol odor, yellows more rapidly when bruised, and stains bright 
yellow in the base of the stem. 


Agaricus crocodilinus, mature specimens. It is common for the caps to be warty, but they can also 
be smooth. Note the squat stature. Each of these caps is about one foot across. (Bill Everson) 


yellow in the base of the stem. An equally edible but larger-spored species, A. crocodilinus 
(“Crocodile Agaricus”—see photo above) is common in parts of northern California 
and the Pacific Northwest, and has also been reported from the prairies of eastern New 
Mexico and Colorado. It is just as large or even larger than the giant horse mushroom, and 
looks virtually the same. True, it is more apt to be warty or scaly and is often slightly 
browner in age, but it can also be perfectly smooth and pure white, so thatin regions where 
both occur the two species can only be separated with certainty by measuring the spores 
(in A. crocodilinus they are 8-11 (14) microns long). Our giant horse mushroom, 
incidentally, may very well be an unnamed, endemic species. It belongs to a group or 
“complex” that is very confused taxonomically, and is listed here as a member of the 
A. osecanus group largely because of its spore size. However, it differs somewhat from the 
“true” A. osecanus of Europe, and could just as well be called A. nivescens—another 
European species witha solid stem and a shade smaller spores. Untila critical study of this 
group is completed, it is perhaps best to call it “giant horse mushroom,” because its 
common name cannot be subsequently invalidated or proved “incorrect!” Since all of 
these species are equally and unequivocally edible, the exact (or inexact) differences 
between them needn’t concern you. At least, they don‘t concern me! Other species: 
A. macrosporus (=A. villaticus) of Europe is a large-spored species very similar to, if not 
identical with, A. crocodilinus; the suggestive moniker A. urinescens has been given tostill 
another large-spored variant—a fitting tribute to the indiscreet odor that frequently 
develops in old age. 


Agaricus silvicola group (Woodland Agaricus) 


CAP 5-12 (18) cm broad, convex becoming plane; surface dry, smooth or silky-fibrillose, 
sometimes obscurely fibrillose-scaly in age; white, usually aging yellowish, especially atthe 
center, and staining at least slightly yellow when bruised, particularly on margin. Flesh 
firm, white, unchanging or yellowing slightly when crushed; odor sweet (like anise or 
almond extract), at least when young. GILLS close, free at maturity, white becoming gray 
or pinkish-gray, then brown and finally chocolate-brown or darker. STALK 5-14 (20) cm 
long, 1-2 (2.5) cm thick, usually enlarged below, stuffed or hollow, smooth or with small 
cottony scales below ring; white or pinkishat apex, white below, but oftenaging or bruising 
yellowish; base not staining bright yellow when cut. VEIL membranous, white or stained 
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Left: This stately member of the Agaricus silvicola group is fairly common in our area under tanoak. 
Cap is white and stains yellow. Right: Agaricus albolutescens, also common, resembles A. silvicola 
but is usually more robust, has a stronger odor, and stains more dramatically. 


yellow, with patches on underside that sometimes form a cogwheel pattern; forming a 
prominent, superior, skirtlike ring on stalk. SPORE PRINT chocolate-brown; spores 
5-6.5 x 3.5-4.5 microns, elliptical, smooth. Cap surface staining yellow in KOH. 


HABITAT: Solitary, scattered, or in small groups in woods; widely distributed and 
common, but rarely fruiting in large numbers. In our area it is fairly common in the fall 
and winter under oak, tanoak, and conifers; at higher elevations it fruits under conifers. 


EDIBILITY: Edible (for most people) and choice, with caution. Make sure there is no 
volva and that the mature gills are not white—I have seen it mix company with deadly 
Amanitas that were very similar in size, shape, and color! 


COMMENTS: Also spelled A. sylvicola, this species or species “complex” is recognized 
by its white cap, tendency to stain or age yellow, anise odor (sometimes faint, but usually 
detectable when the young flesh is crushed), skirtlike annulus (ring), chocolate-brown 
spores, and woodland milieu. It rather closely resembles A. arvensis, but is usually more 
erect and less robust, has smaller spores, and does not grow in grass. There are several 
variants in need of critical study. The “typical” A. silvicola grows mainly under conifers, 
at least inthe West, buta large, very stately and striking variety(see photo) is fairly common 
in our area under tanoak, while a form with an abruptly bulbous stem(=A. abruptibulbus) 
occurs in California as well as in eastern North America. None of these forms stain as 
dramatically as A. albolutescens, and they do not smell as strong nor are they as robust as 
that species. Other species: A. chionodermus \ooks similar, but has bright pink to reddish 
gills for a long time, a mild odor, and a white to silvery-white, often fibrillose cap. It grows 
mainly under conifers and is edible and apparently widely distributed—I have seen it in 
New Mexico. See also A. sequoiae (under A. pinyonensis), A. summensis (under A. 
augustus), and A. albolutescens. 


Agaricus albolutescens (Amber-Staining Agaricus) 


CAP 7-18 cm broad, convex to broadly convex or plane; surface usually dry, smooth or 
fibrillose, at first white but quickly staining amber to yellow-orange when bruised and 
often entirely yellowish to yellow-orange toamber or ochraceous inage; margin often hung 
with veil remnants. Flesh thick, white, usually bruising yellowish if crushed; odor strongly 
sweet and aniselike or almondy. GILLS free at maturity, close, pallid becoming grayish 
or grayish-pink, then eventually chocolate-brown or darker; often bruising yellow when 
immature. STALK 5-14 cm long, 1.5-3 cm thick, usually enlarged below (up to 5 cm 
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This squat fragrant Agaricus is common in the Sierra Nevada during the spring and early summer. It 
appears to be a form of A. albolutescens. 


thick), firm, white or discoloring yellowish, smooth above the ring, smooth or slightly 
cottony-scaly below; flesh in base no? usually bruising bright yellow, but exterior of base 
may. VEIL membranous, white or yellow-stained, with patches on underside that some- 
times form a cogwheel pattern; rupturing to form an ample, superior, skirtlike ring on 
stalk. SPORE PRINT chocolate-brown; spores 5-7 < 3.5-4.5 microns, elliptical, smooth. 
Cap surface staining yellow in KOH. 


HABITAT: Solitary, scattered, or gregarious on ground in woods; known only from the 
West. In our area it is quite common from late fall through early spring under oak (often 
in the company of A. hondensis). In the Sierra Nevada a vernal variant occurs. 


EDIBILITY: Delectably delicious, with a strong sweet flavor. As with most Agaricus 
species, some people are adversely affected by it. 


COMMENTS: This woodland species is reminiscent of A. silvicola, but is easily distin- 
guished by its squatter or more robust stature, much stronger odor, and amber-staining 
cap. It also tends to occur in larger numbers than A. si/vicola, at least in my experience. 
(1 have seen fairy rings containing nearly 100 specimens!) The rapid yellow-staining of the 
cap can lead to confusion with the poisonous A. xanthodermus, whicheventually discolors 
brownish after staining yellow, smells like phenol, and stains bright yellow in the base of 
the stalk. A. arvensis is also somewhat similar but usually grows in open, grassy places. In 
the Sierra Nevada and other mountain ranges, what appears to be a variant of A. albo- 
lutescens is often common (especially in the spring). It has a fibrillose cap and its stem is 
tougher and more cylindrical (less bulbous) than the coastal version, but it is otherwise 
quite similar (see photograph above). 


Agaricus subrufescens (Almond Mushroom) Color Plate 82 


CAP (6) 8-25 cm broad, round or marshmallow-sha ped becoming convex to plane; surface 
dry, smooth but with fine flattened fibrils which may break up into minute scales except at 
the center (but in dry weathersometimes cracking into large warts); fibrils pallid to buff to 
pale brown, pale pinkish-brown, orfawn-colored, often becoming browner orruddier with 
age; background white to pinkish-buff, often becoming yellow in age or when bruised. 
Flesh thick, firm, white, not bruising yellow or only very slightly; odor strongly sweet (like 
almond extract), especially when young. GILLS free at maturity, close, whitish becoming 
grayish or pinkish, then reddish-brown and finally chocolate-brown or darker. STALK6- 
15 cm long, !.5-4 cm thick, equal or with an enlarged base, smooth or witha few fibrils or 
scales below the ring; white, but oftenstaining oraging yellow; base often staining yellowto 
yellow-orange but flesh in base not staining bright yellow when cut; base sometimes with 
white mycelial threads attached. VEIL thick, membranous, white, usually with patches 
(often obscure) on underside; forming a superior, skirtlike ring on stalk. SPORE PRINT 
chocolate-brown; spores 5.5-7 x 4-5 microns, elliptical, smooth. Cap surface staining 
yellow in KOH. 
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Agaricus subrufescens is a rare but remarkable species. The odorand flavorare strongly almondy, but 
the stalk is not nearly as shaggy as that of A. augustus, and the cap is paler. 


HABITAT: Scattered to densely gregarious or clustered in compost, manure, and rich 
soil; originally described from eastern North America and apparently widely distributed, 
but rare. I have seen it fruit by the hundreds in manure-filled trenches ona berry farm near 
Watsonville, California, in the late spring, summer, and early fall (sometimes accom- 
panied by Lepiota lutea and L. americana). It is easily grown at home ina vegetable garden 
(if you use compost) and mycelium from the just-described “patch” is now being marketed 
for this purpose. It has the advantage of liking it hot, meaning youcan enjoy it at the same 
time as your other summer vegetables (A. bisporus is also grown easily in gardens, but 
likes it much cooler). 


EDIBILITY: Edible (for most people) and delicious! The almondy odor and taste is much 
stronger than that of A. augustus—so strong, in fact, that some people don’t care for it. I 
put several specimens in a cream-of-mushroom soup and those who tasted it swore I had 
dumped in a bottle of almond extract! It was apparently cultivated around the turn of 
the century, but lost out to A. bisporus—which raises an interesting prospect: if it had 
become the “cultivated mushroom” instead of A. bisporus, would the word “mushroomy” 
have a completely different (sweet and almondy) connotation? 


COMMENTS: The strong almond extract odor and taste plus the robust stature, presence 
of an annulus, chocolate-brown spores, and light brownish cap make this a fairly easy 
mushroom to recognize. The cap is quite similar in color to that of A. hondensis, but the 
habitat and odor are completely different, while the paler color and smoother stem distin- 
guish it from A. augustus. Other species: Ineastern North America, anedible Agaricus with” 
tawny scales on the cap (like A. augustus), a shaggy stalk, and weakeralmond odor hasalso 
gone under the name A. subrufescens, apparently because of its similarly-sized spores. 
Whether it is a distinct species or merely an extreme form of A. subrufescens is for licensed 
Agaricus-experts to decide. 


Agaricus augustus (The Prince) Front Cover, Color Plate 77 


CAP 7-30 (40) cm broad, usually marshmallow-shaped but sometimes convex, slowly 
expanding to plane or with an uplifted margin; surface dry, covered with numerous dark 
brown to warm brown or tawny-brown fibrils or fibrillose scales on a white background 
that usually becomes yellowish, buff, or ochre inage, giving an overall goldentoneto many 
mature specimens; center often darker; surface sometimes breaking up into warts in dry 
weather and bruising yellow when rubbed, at least when young. Flesh thick, white, firm; 
odor sweet (like almond extract), especially when young. GILLS close, free at maturity, 
remaining pallid for a long time, finally turning grayish-brown (or very briefly pinkish), 
eventually chocolate-brown to blackish-brown. STALK 8-35 cm long, 1-4 (6) cm thick, 
equal or enlarged slightly below, the base usually buried deep in ground; white, but often 
aging or bruising yellowish; smooth above the ring, sheathed with white or brown-tipped 
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Agaricus augustus. Note the marshmallow-shaped caps of these unexpanded buttons. In this stage 
they are delicious! See also Color Plate 79, photo on front cover, and photo on p. 311. 


scales below (but these often wearing away in age); rather tough and fibrous. VEIL 
membranous, with white to brown cottony patches on underside (but these sometimes 
disappearing); forming a large, ample, superior, skirtlike ring on stalk. SPORE PRINT 
chocolate-brown; spores 7.5-10 =< 5-6 microns, elliptical, smooth. Cap surface staining 
yellow in KOH. 


HABITAT: Solitary or in groups or clumps on ground in the woods (especially under 
redwood), but usually near roads and paths, in clearings, and other places where the soil 
has been disturbed; sometimes also in flower beds, composted areas, under trees in towns, 
in arboretums, etc.; widely distributed, but frequent only along the Pacific Coast and 
perhaps more common in our area than anywhere else. It shows a definite preference for 
warm weather, fruiting in the spring, summer, and fall—or in the winterif it’s mild enough. 
Several crops are produced each year, so visit your patches regularly. Itiscuriousthat such 
a large mushroom requires so little moisture to fruit—a little fogdrip is all it needs! 


EDIBILITY: Edible (for most people) and one of the very best! It’s especially significant 
because it fruits in the spring and summer, when edible fungi are scarce in ourarea. It’s like 
getting two mushrooms in one: delectably sweet and almondy when young, strong and 
mushroomy at maturity. Unfortunately maggots, slugs, sowbugs, and centipedes are fond 
of it too! 


COMMENTS: This prince of a mushroom is distinguished by its large size—caps of “LP” 
dimensions (one foot) are not uncommon—almond extract odor, yellow-staining cap with 
brown fibrils or scales, prominent annulus (ring), chocolate-brown spores, and shaggy 
stem (when young) which is usually buried in the ground. The veil is large and exquisitely 
constructed, and the marshmallow shape of the young caps (i.e., somewhat flattened on 
top) is also characteristic, though several other mushrooms (e.g., A. praeclaresquamosus, 
Lepiota rachodes) hae the same shape. The gills remain whitish for a long time—falsely 
suggesting that the spores are white—but eventually they will darken to brown and finally 
chocolate-brown. The poisonous A. praeclaresquamosus is often common in the same 
habitats, but has grayer cap fibrils, a smoother stem, and smells like phenol. A. hondensis 
also hasasmoothstem, while the edible A. perobscurus has darkercap fibrils when young, a 
smoother stem, and subtler odor. Other species: A. smithii (also called A. perrarus) is a 
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similar but somewhat smaller, more slender version with an ochraceous to ochraceous- 
brown cap and almondy odor. It is common in northern California and the Pacific 
Northwest under coastal conifers, particularly Sitka spruce. A pale form of A. augustus 
also occurs, but is rare. It resembles the typical form but has pale-yellow cap fibrils which 
give the cap an overall creamy-white appearance. Somewhat similar to this pale form is A. 
summensis—a large, robust species whose cap is whitish with yellowish to ochraceous- 
tawny fibrils. It hasa thick, often bulbous stem(2.5 cm thick or more) and is rare. I have seen 
it in our area under forest treesalong roads. Finally, A. augustus hasa smaller-spored look- 
alike in eastern North America (see comments under A. subrufescens). All of the above 
species are edible and delicious. 


Agaricus perobscurus (The Princess) 


CAP 7-20 cm broad, convex or marshmallow-shaped becoming broadly convex to plane 
or with margin slightly uplifted; surface dry, at first covered with dark (grayish-brown 
to dark brown or blackish) fibrils which tend to break up in age to form scattered, sparse 
grayish-brown to dingy olive-brown fibrillose scales ona whitish to ochre-buff background 
(but center usually remaining dark); bruising yellow only slightly ifatall. Flesh thick, white, 
not usually bruising yellow; odor typically ofalmond extract but often faint orevenabsent. 
GILLS close, free at maturity, pallid becoming pinkish or pinkish-brown, then brownand 
finally chocolate-brown or blackish-brown. STALK 7-15 cm long, 1-3 cm thick, equal or 
more often enlarged at base; white or discoloring slightly in age, smooth above the ring, 
slightly scaly or fibrillose below, but often appearing smooth, especially in age. VEIL 
membranous, with cottony patches on underside (but these often disappearing), forming 
an ample, superior, skirtlike ring on stalk. SPORE PRINT chocolate-brown; spores 6.5- 
7.5 x 4-5 microns, elliptical, smooth. Cap surface staining yellow in KOH. 


HABITAT: Solitary or in groups under or near trees (usually planted) or shrubs, some- 
times also at the edges of woods; known only from coastal California. It is fairly frequent 
in the San Francisco Bay region from late fall through spring or even summer, but uncom- 
mon to rare elsewhere (not nearly as numerous as A. augustus). | usually find it under pine, 
cypress, and acacia, but have never seen itin the redwood forests where A. augustus thrives. 


EDIBILITY: Edible and choice—about as good as A. augustus. 


COMMENTS: This “sister” to .A. augustus is likely to be mistaken for that species, but has 
a subtler almond odor and less pronounced tendency to stain or age yellow, a smoother 


Left: Agaricus perobscurus is a smoother-stalked version of A. augustus. Note howcapis quite darkin 
these young specimens. Right: Agaricus semotus (see comments under A. micromegathus on p. 340) 
is a small woodland species with a distinct anise odor and pinkish to reddish to brownish cap fibrils. 
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(less shaggy) stalk, and consistently smaller spores. In addition, the gills pass through a 
more marked pinkish phase before turning brown, and the fibrils on the cap are much 
darker when young(the fibrils may be quite sparse in age, however, giving thecapan overall 
paler appearance). Itisalso likely to be mistaken forthe poisonous A. praeclaresquamosus, 
but that species has a totally smooth stalk, a phenol odor, often stains bright yellow in 
the base of the stem, and is more common in habitats characteristic of A. augustus than 
those favored by A. perobscurus. 


Agaricus micromegathus (Anise Agaricus) 


CAP 2-5 (8) cm broad, convex to plane; surface dry, with silky fibrils or fibrillose scales 
(sometimes very sparse toward margin); fibrils at first pinkish in one form, yellow-brown 
in another, but in both forms becoming brownish to grayish-brown in age ona whitish to 
buff background; yellow to orange stains often developing in age or upon handling. Flesh 
thin, fragile, white, unchanging or bruising yellowish; odor distinctly sweet (aniselike or 
almondy). GILLS free at maturity, close, pallid or grayish, then pinkish, finally chocolate- 
brown or darker. STALK 2-6 cm long, 3-10 mm thick, equal or slightly enlarged at base, 
white or staining yellow to orange upon handling (especially below); stuffed or hollow, 
fragile at maturity. VEIL membranous, thin; forming a fragile, superior to median ring on 
stalk, or disppearing entirely; ring skirtlike or intermediate. SPORE PRINT chocolate- 
brown; spores 4.5-5.5 x 3.54 microns, broadly elliptical, smooth. Cap surface staining 
yellow in KOH. 


HABITAT: Solitary to scattered or gregarious in lawns, pastures, fields, and other grassy 
or open places; widely distributed. Fairlycommonin ourarea in mild weather, especially in 
the fall, often in the company of A. campestris and A. cupreobrunneus. 


EDIBILITY: Edible, but thin-fleshed and fragile. Its fragrance suggests that the flavor is 
good, but it doesn’t often occur in enough quantity to invite collecting. Chuck Barrows 
of Santa Fe, New Mexico, attained a small degree of notoriety by smothering an ice cream 
cone with raw A. semotus (a very similar species—see comments). 


COMMENTS: This is one ofseveral puny, poorly-knownspecies with an anise odor, slight 
annulus (ring), and fragile flesh. They have a tendency to become yellow or rusty-yellow 
in age, and can be distinguished from most other Agaricus species by their size alone. Simi- 
lar species with a distinct anise odor include: A. semotus (see photo on p. 339), with brown 
to reddish fibrils on the cap and slightly longer stalk, found in woods and under trees (espe- 
cially oak); and A. comtulus (also spelled A. comptulus), with a white to yellowish cap 
that is usually tinged brown or buff at the center, found in grass. Both of these are edible 
and common, but rarely collected because of their small size. Also see A. diminutivus. 


Agaricus diminutivus group (Diminutive Agaricus) 


CAP |-4cm broad, oval or convex becoming plane or slightly umbonate; surface dry, with 
flattened pink to purplish-pink to amethyst-gray to reddish-brown fibrils, at least at the 
center; margin often paler. Flesh thin, white, not staining; odor mild or faintly fragrant 
(like anise). GILLS free at maturity, close, pallid or pink becoming reddish-brown, then 
chocolate-brown or darker. STALK 2-7 cm long, 2-6 mm thick, equal or witha small basal 
bulb, white or pallid, but in age often stained yellowish or orange below the ring; stuffed 
or hollow, fragile. VEIL membranous, thin, white; forming a fragile superior to median, 
skirtlike ring on stalk which often disappears in age. SPORE PRINT chocolate-brown; 
spores 4.5-6 x 3.5-4.5 microns, broadly elliptical, smooth. Cap surface yellowing in KOH. 


HABITAT: Solitary, widely scattered, or in small groups in humus in woods, widely 
distributed. The most common variant in our area fruits in the late falland winterin mixed 
woods and under live oak, but farther north this group is common under conifers. 


Agaricus diminutivus group. Note small size, slender stature, and fragile veil that may or may not 
form a distinct ring on the stalk. 


EDIBILITY: Presumably edible, but too small to be of value and sometimes confused 
species of Inocybe (e.g., . pudica), most of which are poisonous. 


COMMENTS: Members of this species “complex” are easily distinguished from other 
Agaricus species by their petite size, reddish-pink to purplish cap color, and woodland 
habitat. The form illustrated is the common one in our area. It has a beautiful amethyst- 
tinged cap and seems to fit descriptions of A. purpurellus (a member of the A. diminuti- 
vus group) quite well. However, there are probably more names (e.g., A. dulcidulus, A. 
amethystina) in this group than there are species, so a critical study is necessary before 
any positive identifications can be made. 
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THIS is a large family of fragile mushrooms with deep brown to black spores and a carti- 
laginous or fragile stem. The gills are not decurrent asin Gomphidiusand Chroogomphus, 
and those species with dark brown spores do not normally have free gills and an annulus 
(ring) on the stalk, as in Agaricus. The cap cuticle is cellular (composed of round or pear- 
shaped cells) as opposed to filamentous as in the Strophariaceae, but since this distinction 
is microscopic, it is better to learn the characteristics of each genus than attempt to distin- 
guish the two families in toto (for instance, Coprinus has gills that digest themselves, and 
Panaeolus usually grows on dung or manure). As a rule, however, the fragile white to 
brown species with a dry or only slightly tacky cap belong to the Coprinaceae, while those 
with a viscid and/or brightly colored cap belong to the Strophariaceae. Both families 
should be checked when in doubt. There are three common genera in the Coprinaceae, 
keyed below. 


COPRINACEAE 


Key to the Coprinaceae 


1. Mature gills (and often the cap) digesting themselves, i.e., either turning into an inky black 
Hier yy MCT MMO AWAY 8 5 ied oss te he eee taba aang ke so me eee Coprinus, p. 342 
Gulls motmdiwestmmpatlnemisehyes 5.2. 25 a yee 3 «Bs qs ee ee ee ee eee eae dee 2 


2. Spore print black; sides (faces) of gills often mottled; growing in grass, dung, or manure .... 
OTE... epg en eae Ses crane sci wea Dy, A PER AEer nar nC eirer ae Panaeolus, p. 353 
2. Notas above; growing in humus, wood chips, on wood, etc., or if in grass then spore print dark 
brown or purple-brown; not normally growing indung .............. Psathyrella, p. 361 
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COPRINUS (inky Caps) 


Minute to medium-sized or sometimes large, ephemeral, saprophytic mushrooms. CAP usually 
oval, cylindrical, or conical when young, usually striate at maturity in the smaller species and often 
translucent or deliquescing. GILLS free or attached, gray to black and autodigesting at maturity. 
STALK usually white and hollow, thin and fragile, or if thick, then cartilaginous. VEIL present 
or absent, sometimes forming an annulus (ring) onstalk. VOLVA typically absent (but a rudimen- 
tary one present in some species). SPORE PRINT typically black (but deep brown ina few species). 
Spores mostly elliptical, smooth or roughened, with a germ pore; discoloring in concentrated 
sulfuric acid. Cap cuticle usually cellular. 


MEMBERS of this genus are called inky caps because the gills and often the cap digest 
themselves at maturity, turning into an inky black fluid that drips to the ground. Theauto- 
digestion or deliquescing of the gills plus the black spore print are the main diagnostic 
features of Coprinus. In Bolbitius the gills sometimes liquefy but the spore print is rusty- 
brown, while in Psathyrella and Panaeolus the spore print may be black but the gills do 
not deliquesce. 

The autodigestion process is a unique method of spore dispersal that should not be 
confused with the normal process of decay that occurs in most mushrooms. Rather than 
maturing at an even rate, the spores near the margin of the cap ripen first. Enzymes are 
simultaneously released which dissolve the surrounding tissue, causing the edge of the cap 
to spread out and curl back. This pulls the gills apart, enabling the spores to be discharged 
into the air. If you look at the gills of a shaggy mane (Coprinus comatus), you'll see that 
they are crowded together like the pages of a book. If autodigestion did not occur, the 
spores would be discharged onto adjoining gills and their dispersal would be greatly 
impeded. Of course, many spores are trapped in the inky liquid that drips to the ground, 
but millions more are successfully discharged into the air. 

In the larger inky caps, both the cap and gills dissolve, leaving nothing but a few rags of 
tissue stuck to the top of the stalk. This phenomenon was undoubtedly the inspiration for 
Shelley’s memorable lines: 


Their mass rotted off them flake by flake 

Til the thick stalk stuck like a murderer’s stake, 
Where rags of loose flesh yet tremble on high 
Infecting the winds that wander by. 


In the smaller species, suchas C. plicatilis, an inky fluid is not necessarily formed. There 
is so little substance to the gills that they wither instead of liquefying, and thecap may beso 
thin that it is translucent-striate (the gills can be seen through it as radiating lines). 


Inky caps frequent areas inhabited by livestock and human beings. They fruit whenever 
it is moist and mild enough, and are among our most common urban and suburban 
mushrooms. The smaller types are especially prevalent on dung and manure, while the 
larger ones crop up in gardens, cellars, along roads, on or around stumps, in disturbed 
soil, and humus. A few grow in the woods. As we alter the environment and create new 
“niches,” we can expect new species to evolve. One winter, following three weeks of rain, 
an unidentified Coprinus sprouted from the orlon carpet of my leaky 67 Rolls Canardly 
(it rolls down one hill and canardly make it up the next). My friends naturally assumed it 
was the result of carrying around so many mushrooms in my car, yet it was a species I had 
never seen before! 

Several of the larger inky caps are good edibles, and the shaggy mane, C. comatus, isa 
popular and unmistakable favorite. Most species, however, are much too thinand insub- 
stantial to warrant collecting. A few are said to be poisonous, and the common inky cap, 
C. atramentarius, contains a compound which reacts with alcohol in the body to producea 
very peculiar set of symptoms (see p. 896). Coprinus species should be eaten before they 


Autodigestion in Coprinus comatus. Left: The gills have just begun to blacken and liquefy at the 
cap margin. Right: Dry weather has caused the autodigestion process to cease with a few rags of tissue 
left. In wet weather it continues until only the stalk remains. (Rick Kerrigan) 


deliquesce, and consequently should not be kept overnight. Theyareamongthe mosteasily 
digestible of all fungi, but their high water content makes them unsuitable for somedishes. 
As they frequently occur in large numbers, you may wish to preserve them for later use. 
This is best effected by marinating, drying, or sauteeing and then freezing. The “ink” from 
the fleshier species, incidentally, makes a very passable ink if diluted with a little water. 


Coprinus is a large genus, with over 200 species known. It is a difficult group to study 
because the fruiting bodies are so ephemeral (sometimes lasting only a few hours) and 
because many species fruit where you don't normally look for mushrooms. Consequently, 
the North American species are not well known. As their favored habitats (dung, asphalt, 
etc.) are ubiquitous, most inky caps are widely distributed and likely to occurin California. 
The smaller ones are especially difficult to identify—even with the aid ofa microscope. A 
few distinctive and/ or common types are presented here. 


Key to Coprinus 


kk Growme on dump, maine, straw; OF COMPOST... . 2. ee ~  ee eM ee ee ee 2 
t. (Growime oneround, woodchips; wood, OF MG@GOls 74.42.02. 0200 4.0 ee ees 9 
2. Partial veil typically forming a distinct annulus (ring) onstalk ............. 00.0.0 0000s é. 
Ae nulls soSontor timinieitaty 26s ee cues ee sem eee oe oe gee ee cee 5 
3. Cap minute (usually less than | cm broad); annulus disclike or saucerlike, sometimes as large 

asthe capycomimen On NOrse GUNG ....5..v.e-eee od. ees nan ee C. ephemeroides, p.352 
3. SNot amabove: firuitinegbodyWArger .. 20.0. 27..% 6. BB ee ee ee ee ee eg ees 4 


Cap 2-5 cm high when unexpanded, at first entirely white or white with brownish scales ..... 
ee ee eee ern ee Nee C. sterquilinus & others (see C. comatus, p. 345) 


Je RCN 21 210" dee Ramage ererearmt en ette seeye eae whe Gree aren Uri genera Orgy a atarta-anoray nas UNG Uare or Maraney rapper on retest abe e) 

5. Cap at first covered with white to buff or gray universal veil remnants (hairs, fibrils, or powdery 
OTP aU leah eer terete ge teeny creek Mee ear etn ean oUt eee ee Ree es Zt 6 

>. Univetsal veil absent; cap hairless or with only atéw minute hairs ..................... 8 


6. Cap white or pallid with white to pale gray powdery or mealy scales ..............------- 
Nat ers OMT TR eT RUE C. niveus & others (see C. radiatus group, p. 351) 
6. Notas above (but cap may be covered at first with white fibrils or hairs) .............-4. 7 
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COPRINACEAE 


Cap minute (usually less than 8 mm high before expansion) ...... C. radiatus group, p. 351 
Cap usually larger thanabove ........ C. fimetarius & others (see C. lagopus group, p. 350) 


Cap minute (1-5 mm high before expansion) ............. C. miser (see C. plicatilis, p. 352) 
Cap small, but typically larger than above .......... C. ephemerus (see C. plicatilis, p. 352) 


Cap cylindrical before expansion and 4-25 cm or more tall, usually at least somewhat shaggy, 
entirely white or with a brown center and/ or brownish scales; partial veil present when young, 
often forming a movable annulus (ring) that may drop off; cosmopolitan C. comatus, p. 345 


Not as aban ic... e.. . eos Bes «es 3 a eo See ee 10 
Svalk toveliand Woody .....2555.:2.2+..- eee (see Podaxales & Allies, p. 724) 
ING aS TROVE 2 occi4. nee cB ios ess <> See A eT CR arts eet Bey, 2 11 


Growing in deserts or arid regions, typically terrestrial (not on dung); cap usually with one or 
more thick, feltlike, persistent patches of universal veil tissue; stalk sometimes with a volva 
AIL. (06 A OO Sh MMM OE Ph ers pte Mees Gan EUS © > oid Heyes 12 

IO ES CU (ei Pes Soak e gk oh eR: ooo Ob RRS + MESS - 14 


Volval patch (veil tissue) on cap usually single and stellate (with starlike arms or points) . 13 
Volval patch or patches irregular, not stellate; base of stalk bulbous with a volva-like rim 


ee ee ik kes 3 he eg soe C. xerophilus 
Stalketypicallyawitheavolyaslike basalibulibs .2ace eee ees. . . eee C. asterophora 
Basal bulb and volva lacking or rudimentary, at least at maturity ....... C. asterophoroides 
Gills with yellow edges; stalk with yellow hairs .....,....4.5. 0555+ mae on C. sulphureus 
NOL AST ADO Ved “ake liatnccacrr ttn ctcnee eee eee rancher ome ee NUR eae re cemeteries nee a Car eee 15 


Base of stalk or immediate vicinity with cinnamon to yellow-brown or yellow-orange mycelial 
threads or a woolly mycelial mat (oozonium); growing on wood (often indoors) .......... 
ee ee A ee ere ee C. radians (see C. micaceus, p. 348) 

NOG dS AON Cs seyateteeer nee vent meaty A MRE Mae. AE uc perce autre ee caer: 16 


Cap typically 5 cm broad or more when expanded, dark brown (or becoming black) beneath a 
layer of whitish universal veil tissue which breaks up into discrete patches or flakes or “spots”; 


stalk fairly thick (usually 0.5-1.5 cm); terrestrial .................0.. C. picaceus, p. 346 
Not as above (cap may have a coating of whitish hairs, but if so, then differently colored or stalk 
Nat Ate te. 8) a OS eee eee a 


Cap at first clothed with white to grayish hairs (see Color Plate 86), gray to dark brown or black 
beneath the hairs; stalk typically long, slender, fragile ...C. lagopus group & others, p. 350 
INORAtbOVe fe. Ae Oe en. ae 18 


Cap with large flaky patches or flat scales which may wear off in age; growing in clusters (occa- 
sionally scattered) on dead hardwoods (but wood may be buried) in eastern North America 
. C. quadrifidus, C. variegatus, & C. americanus (not good edibles—some variants are bitter) 

INGtaScIDONGAam . 0) NNN: eget, REOR Slo, NEED , NEU Te eee SONT RTT eee ae 19 


Cap whitish except at center; partial veil usually forming a membranous ring on stalk; growing 
Cec a a a a em C. alnivorus (see C. comatus, p. 345) 
IN OUEZ US 2010 Se NT Scenic 5 GAMING Giada ou eiN een eae cine ee 20 


Cap at first witha dense coating of white universal veil fibrils, whitish to pale tawny beneath the 
fibrils or if darker then growing in ashes; stalk 3-10 mm thick C. domesticus & others, p. 349 
Not as above; cap bald or with whitish particles, or if with whitish fibrils then usually darker 
or brighter than above (beneath the fibrils) and not found in ashes; stalk thin or thick .. 21 


Stalk typically 6 mm thick or more; cap 2-8 cm broad and/or high, brownto grayish ....... 
7 Se a ee A wee ee Oe ee C. atramentarius, p. 347 
Stalk typically 1-6 mm thick; cap up to 5 cm broad or high, but if larger than 3 cm then typically 


buff to yellow-brown or reddish-brown when fresh .......... 00.0: cece ect e eens 22 
Cap conspicuously pleated in age (see Color Plate 87) and often expanding to plane; usually 

prowing scattered or at least motin clumps 9.1. so) oes ke C. plicatilis, p. 352 
Not assabovesontenimelomps or clusters: @ oe 23 
Stalk typically 3-8 cm long and 2-6 mmthick ............... C. micaceus & others, p. 348 
Stalk typicallyel=4:cm Tone am@al=2 mmithiek .. .. 2... 2. 5550: -0+- +0 ss BE 2s se. 24 
Gilleerowded™ . Seer rine ee C. impatiens (see C. disseminatus, p. 352) 


Gills well-spaced or fairly close but not crowded .................. C. disseminatus, p. 352 


Shaggy manes in egg batter and bread crumbs, anyone? This beautiful cluster of Coprinus comatus 
is at the perfect stage for eating. How do they taste? See photo on p. 890 for the answer. 


Coprinus comatus (Shaggy Mane) Color Plate 85 


CAP 4-15 (25) cm tall, cylindrical or columnar, expanding somewhat as margin curls up 
until it is more or less bell-shaped, then deliquescing from the bottom up; surface not vis- 
cid, white with a brown to pale cinnamon-brown or buff center, soon breaking up into 
shaggy white to brown scales (universal veil remnants) which often recurve in age; margin 
striate in age and often tattered. Flesh soft, white. GILLS very crowded (like pages ina 
book), free or nearly so, at first white, then passing through delicate shades of pink, pinkish- 
red, or vinaceous; finally black and inky (deliquescing). STALK 5-20 (40) cm long, 1-2 cm 
thick, tapering upward or with an enlarged, more or less pointed base; smooth, white, 
hollow or stuffed with a pith, cleanly separable from cap. PARTIAL VEIL membranous, 
forming a small, white, movable, inferior ring which often drops to the base of the stalk or 
falls off. SPORE PRINT black; spores 10-16 (18) x 7-9 microns, elliptical, smooth, with 
a germ pore. 


HABITAT: Sometimes solitary but more often scattered to densely gregarious or in loose 
clumps on hard ground and grassy areas, rich or disturbed soil, etc. Common throughout 
the northern hemisphere, especially along roads and trails. In our area the major crop is 
in the fall or early winter, but it can be found most any time. Inthe Southwest I have seen 
troops of them crowding highway shoulders for miles—both in the spring and fall. For 
some reason “shags” seem to gravitate toward asphalt and often burst up through it. 
They ve been known to ruin tennis courts, and one is reported to have lifted a 10 pound slab 
of concrete in a heroic attempt to proliferate its species. Alexander Smith describes a 
fruiting of over 1000 specimens on a baseball field, “extending in a line from first base 
to short left field.” 


EDIBILITY: Edible and delicious—one of the best known and safest of all wild mush- 
rooms. The flavor is very delicate but the texture is marvelous—not slimy as in okra, but 
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succulent as in octopus. Fora delicious snack, slice them in half and dip them in egg batter 
and bread crumbs (or flour), then saute them briefly and serve hot! Use only young caps— 
darkened ones are mostly water—and don’t pick more than youcaneat intwo meals unless 
you plan to preserve them, for they will deliquesce quickly. In rare instances they may 
react with alcohol in the body to produce effects similar to those of C. atramentarius. 
However, I have cooked them in wine many times with no ill effects. 


COMMENTS: Shaggy manes are the soldiers among mushrooms, the sentinels of the 
roads. Their tall, shaggy cylindrical heads are distinctive even in silhouette, and when inky 
individuals are found inthe vicinity of young ones, there can benodoubtas to their identity. 
The poisonous Chlorophyllum molybdites can be similar when young, but expands in age 
and doesn’t deliquesce. Podaxis pistillaris is quite similar in shape and color, but lacks gills. 
“Shags” are as pleasing to the eye as to the palate, especially in the delicate reddish tints the 
gills assume as they mature. “Shags” also possess a special spontaneity—seemingly 
popping up overnight after a rain, while most mushrooms fruit several days after. Extreme 
aridity may arrest development so that the spores never mature and the gills remain white, 
or the gills blacken and then shrivel up rather than deliquescing. Several forms and varieties 
of the shaggy mane have been described, including a small, oval one only 5-6 cm high. The 
height of the larger forms seems to depend partially on the depth of the humus they must 
transcend—lI have found specimens in redwood duff bya road that were two feet tall—but 
the “normal” height is 6-20 cm. Other species: C. colosseus is a giant version of the shaggy 
mane with stalk 35-50 cm long and spores 17-20 microns long; it has been described from 
Washington by Fred Van De Bogart, but is rare. Several small (cap less than 5 cm high) 
versions of the shaggy mane also occur, including: C. palmeranus, terrestrial; C. alnivorus, 
wood-inhabiting; C. sterquilinus and C. umbrinus, on dung or compost piles, the former 
with large spores and the latter with a brownish stem base; and C. spadiceisporus, on the 
dung of wild animals (rabbit, deer, etc.). All of these have the ring (annulus) characteristic 
of the shaggy mane and are too small and rare to be worth eating. 


Coprinus picaceus (Magpie Mushroom) 


CAP (3)5-8 cm broad, oval or cylindrical when young, broadly bell-shaped in age; surface 
at first covered with whitish universal veil material which soon breaks up into discrete 
patches, flakes, or “spots” on a dark brown to eventually black background; finely striate 
nearly to the center in age, and deliquescing. Flesh thin, fragile, soft. GILLS white, soon 
becoming reddish- or vinaceous-tinted, finally black and inky (deliquescing); crowded, 
more or less free. STALK 7-15 (25) cm long, 0.5-1.5 cm thick, base usually enlarged and 
with woolly hairs; hollow or stuffed, white, smooth, fairly fragile. PARTIAL VEIL 
absent. SPORE PRINT black; spores (13) 14-20 x 10-13 microns, elliptical, smooth. 


HABITAT: Solitary or in small groups on ground in woods and along paths, etc.; widely 
distributed, but not common. I have found it only once in our area, butit isnot uncommon 
in southern California when it isdamp enough. In Europe it grows under beech and is said 
to be partial to alkaline soil. 


EDIBILITY: Poisonous, at least to some people. 


COMMENTS: The mottled brown-and-white or black-and-white cap makes this one of 
the easiest of all inky caps to recognize. Large specimens are reminiscent of the shaggy 
mane in shape—but the resemblance ends there. Greg Wright of Los Angeles, who has 
had more experience with this species than I, says the odor is also distinctive—like that of 
“mothballs, a hot grass pile, or burnt hair, or rank.” Other species: In my own pathetic 
excuse for a garden I have found a somewhat smaller, mottled (black-and-white), unidenti- 
fied Coprinus with a distinct annulus (ring) on the stalk. 


Coprinus atramentarius, the common inky cap. Note hollow stalk in the beautiful slice at bottom. 


Coprinus atramentarius (Inky Cap; Tippler’s Bane) 


CAP 2-8 cm high and/ or broad, round or oval and often somewhat lobed when young, 
becoming conical to bell-shaped, or in old age convex; deliquescing from the margin 
toward the center; surface dry, smooth or with silky whitish fibrils (universal veil tissue) 
when young, grayish-brown to grayish-tan when young (the center often browner or with 
small brown scales and the margin sometimes pallid), becoming lead-gray to inky-gray in 
age; margin striate or grooved, usually tattered or splitting in age. Fleshthin, soft, pallid or 
grayish. GILLS free or nearly free, crowded, at first white, soon gray or with pinkish to 
vinaceous tints, finally black and deliquescing(becominginky). STALK 4-15(20)cmlong, 
0.6-1.5 cm thick, equal or witha narrowed or enlarged base; white or with grayishto brown- 
ish fibrils below; hollow. PARTIAL VEIL fibrillose and evanescent or leaving a median 
to basal ring or ridged zone on stalk, or sometimes even a rudimentary volva near base. 
SPORE PRINT black; spores 7-12 4-6 microns, elliptical, smooth. 


Coprinus atramentarius usually grows in groups, tufts, or clusters. Left: These specimens have 
rounded smooth caps. Right: A large scaly-capped cluster. 
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HABITAT: Scattered to densely gregarious or in massive clumps in cultivated areas, 
lawns, gardens, roadsides, around or on old stumps, etc., sometimes also in the woods; 
widely distributed and very common, fruiting in our area practically year-round. It used to 
be an unwanted intruder in cultivated mushroom beds, and is one of our characteristic 
“suburban” mushrooms. The largest fruiting I’ve seen in the wild was under aspen in New 
Mexico. Several crops are generally produced each year. 


EDIBILITY: Edible when young and fairly good—but sometimes reacting with alcohol 
in the body to produce a peculiar type of poisoning (see p. 896 for details). The grayish- 
brown caps look rather unappetizing—and precisely for this reason were the very first wild 
mushroom I ventured to eat. Inky cap-and-salami sandwhiches became a staple item in 
my teen-age diet until I discovered finer and more flavorful fungal foods, such as 
“Sparassis Sole” and “Agaricus Elegante.” 


COMMENTS: The lead-gray to brownish, bell-shaped caps of this species are a familiar 
sight in vacant lots and gardens. Several varieties occur, including one with a pointed or 
umbonate cap (var. acuminatus) and one with a copious universal veil. The typical variety, 
however, has a non-umbonate cap and only slight universal veil remnants on the cap (if 
any). The young unexpanded buttons provide an unexpected visual treat whensliced open 
lengthwise, but true to their name, they turn into an unsightly inky black mess as they 
mature, suitable for writing but not biting. The inky cap sometimes rivals the shaggy mane 
in size and abundance and may even mix company. I have seen gigantic 10-lb. clusters 
fruiting from an old cut stump in afield, but it does not necessarily grow in clumps. Other 
species. C. insignis (=C. alopecia) of eastern North America is a similar species with rough 
spores. It grows on hardwood stumps, especially maple, and is poisonous to some people. 


Coprinus micaceus (Mica Cap; Glistening Inky Cap) 


CAP 2-4 cm high when young, 1.5-5 cm broad when expanded; at first oval, soon bell- 
shaped, then expanding to convex; surface sprinkled at first with minute glistening whitish 
particles (universal veil remnants) which often disappear in age, otherwise tan to yellow- 
brown to ochre, buff, fulvous, or cinnamon-brown (margin often paler), becoming grayer 
in age, especially toward margin; striate at least half way to center, the margin usually 
tattered or split at maturity. Flesh thin, pallid or white, soft. GILLS crowded, adnate to 
adnexed or free, palllid soon becoming gray or brownish, finally black; deliquescing 
(sometimes partially, sometimes completely). STALK 3-8 (12) cm long, 2-6 mm thick, 
more or less equal, fragile, hollow, smooth, white or discoloring buff. PARTIAL VEIL 
absent or rudimentary, but stalk sometimes with a slight basal ring (presumably formed 
by the universal veil). SPORE PRINT dark brown to black; spores 7-11 x 4-6 microns, 
elliptical but often compressed (flattened) somewhat, smooth. 


Coprinus micaceus. Note white stalk, striatecap, and tendency to growinclusters. Tattered specimens 
at right have autodigested. 


A clump of Coprinus micaceus glistening in the rain. Note how the cap is striate nearly to the center. 
The fine mica-like particles (veil remnants) often present on the cap have been washed off by the rain. 


HABITAT: Gregarious, usually in clusters, on wood or woody debris, around stumps, 
or on roots or buried wood (thus appearing terrestrial); widely distributed and very 
common. It fruits practically year-round in ourarea. Like C. atramentarius, itisacommon 
feature of suburbia but also occurs in the woods (on cottonwood, oak, alder, etc.). 


EDIBILITY: Edible, but thin-fleshed and watery. The flavor is said to be good, however, 
and since it often occurs in large numbers, it is easy to gather enough for a meal. It does 
not always digest itself completely, another point in its favor. 


COMMENTS: The cap color of this ubiquitous Coprinus varies considerably, but typi- 
cally falls somewhere between tan and rusty-yellow. It is striate, but not translucent as in 
the much smaller C. disseminatus. It might be mistaken for a Psathyrella if the gills do not 
liquefy, but old caps become very tattered as the margin gets eaten away. The mica-like 
particles responsible for its name are not always evident because they wear away quickly. 
Other species: C. silvaticus is a very similar species that lacks the particles when young 
and has larger spores. C. radians is also similar, but can usually be distinguished from 
C. micaceus by its deliquescing gills and the presence of a cinnamon-brown to yellow- 
brown or yellow-orange woolly mycelial mat or network of mycelial strands (oozonium) 
in the surrounding substrate. It often grows indoors (on wet wood in basements, bath- 
rooms, etc.), and bountiful crops sprout periodically from the woodwork of a popular 
cafe in Santa Cruz, California. Its employees are divided on how to respond: whether to 
advertise its presence as a unique organic addition to the existing decor, or whether to 
hush it up by organizing daily “search and squish” patrols, for fear of alienating the more 
squeamish members of their clientele. 


Coprinus domesticus (Domestic Inky Cap) 


CAP 1-5 cm high, oval to bell-shaped, expanding slightly in age; surface buff, pallid, or 
yellowish with a tawny to ochre or fulvous center, at first covered with silky white to buff 
fibrils or patches (universal veil remnants) which often disperse or disappear in age; conspi- 
cuously striate nearly to the center; margin often splitting in age. Flesh thin, pallid. GILLS 
crowded, free or adnexed, white becoming gray to reddish-gray, finally black and inky 
(deliquescing). STALK 3-8 cm long, 3-10 mm thick, equal or with swollen base, white, 
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Left: Coprinus domesticus, immature specimens. Cap is grayish-buff to whitish and conspicuously 
striate. Right: An unidentified charcoal-loving Coprinus (see comments under C. domesticus). 
Note striations and prominent universal veil remnants on cap. 


hollow. PARTIAL VEIL evanescent or sometimes forminga ragged ring or ridged zone on 
stalk, or even a rudimentary volva at its base. SPORE PRINT black; spores 7-10 x 3.5-4.5 
microns, elliptical or bean-shaped, smooth. 


HABITAT: Gregarious in small, scattered clumps on wood chips, compost, and vegetable 
debris in a large garden in Saratoga, California; probably widely distributed. Crops were 
produced in the above locality more or less continuously except in very cold weather. 


EDIBILITY:“Of very good flavor when cooked,” says Greg Wright of Los Angeles— 
but I don’t recommend it because of possible confusion with other species. 


COMMENTS: The name C. domesticus has apparently been applied to more than one 
species, so its use here must be regarded as tentative. However, our specimens compare 
favorably to the original (European) description of the species. It resembles C. micaceus, 
but has a somewhat paler cap with silky white fibrils (instead of particles) when young, 
and deliquesces toa greater degree. A rather similar but unidentified species with a darker 
(ochre to tawny) cap and a white fibrillose universal veil (see photo above) occurs in our 
area on ashes. 


Coprinus lagopus group (Woolly Inky Cap) Color Plate 86 


CAP 1.5-5 (7) cm high when unexpanded, 2-6 cm broad when expanded; at first oval or 
cylindrical to acorn-shaped or conical, then expanding to nearly plane with the margin 
splitting and often recurving (curling up and back); deliquescing in wet weather; surface 
dry, grayish to brownish-gray becoming blackish, but at first clothed with delicate white 
to grayish hairs or fibrils (universal veil tissue) which break up into patches and often wear 
away in age; striate nearly to the center beneath the hairs, at least at maturity. Flesh very 
thin, soft. GILLS more or less free, narrow, fairly close, pallid soon becoming grayish, 
then black and inky (but in dry weather merely withering). STALK 4-15 (20) cm long, 2-5 
mm thick, equal or tapering upward, very fragile, hollow, white, at first clothed with 
minute white hairs (like cap); base with long woolly white hairs. PARTIAL VEIL absent 
or evanescent. SPORE PRINT blackish; spores 10-13 x 6-7 microns, elliptical, smooth. 


HABITAT: Solitary, scattered, or in dense troops in leaf litter, woody debris, burned 
areas, etc. (usually in the woods); widely distributed. Along with closely related species 
(see comments), it is fairly common in our area in the fall, less so in the winter and spring. 
The fragile fruiting bodies last only a few hours before consuming themselves. 


350 


COPRINUS 351 


EDIBILITY: Probably harmless—but also fleshless and flavorless. 


COMMENTS: The above description encompasses a “complex” of closely related inky 
caps that are one big headache for compulsive Coprinus-categorizers. In addition to the 
“true” C. lagopus, there is the very similar C. lagopides, which has smaller spores (7-10 
microns long) and appears to be fairly common in our area. There are also several look- 
alikes that are somewhat smaller and grow on dung, manure, or wet straw. These include: 
C. fimetarius and C. macrorhizus (the latter with a rooting stem base); C. macrocephalus, 
with large spores (11-16 microns long); and C. tectisporus, which grows in greenhouse soil 
and only partially deliquesces. To make matters more confusing, the name C. cinereus is 
often used, sometimes for a woodland species like C. /Jagopides but with a taller cap, and 
sometimes as a synonym for C. fimetarius and C. macrorhizus. You needn’t know the 
exact names of these inky caps, however, to appreciate their beauty (see color plate!), and 
they are easily recognized as a group by their slender, fragile, white stalk and striate 
grayish cap that is clothed exquisitely with white hairs when young. The dung- and straw- 
inhabiting forms, incidentally, are often abundant in our areaand are extremely ephemeral 
—the caps deliquesce within a few hours, leaving behind only the long, slender, fragile, 
bean-sprout-like stalks. (For a miniature dung-inhabiting version, see the C. radiatus 
group.) Other species: C. arenatus is also similar to C. /agopus, but grows in sand; C. 
narcoticus grows in manure and rich soil and has a strong, unpleasant odor. Finally, 
there is C. “chevicola,” which fruited one season on the floor of my ramshackle ’67 Chevy 
Nova Supersport. It superficially resembled C. /agopus, but was smaller and differed in 
several other respects, not the least of which was its choice of abode! 


Coprinus radiatus group (Miniature Woolly Inky Cap) 


CAP minute, 2-8 mm high, 14 mm broad before expanding, at first oval or cylindrical, 
then expanding to plane or nearly plane (with the margin usually splitting and curling up), 
then deliquescing; surface gray or with a brownish center, but at first covered with long 
white to grayish hairs and/or scales (universal veil tissue); striate nearly to the center 
beneath hairs. Flesh very thin, soft. GILLS narrow, well-spaced in age, free or nearly free, 
pallid soon becoming gray to black, deliquescing with the cap. STALK 1-5 cmlong, about | 
mm thick, more or less equal, hollow, very fragile, white, with rooting, hairy base. 
PARTIAL VEIL absent. SPORE PRINT black; spores 11-14 < 6-8 microns, elliptical, 
smooth. 


HABITAT: Solitary or in groups on dung, compost, and manure; widely distributed and 
fruiting whenever it is damp enough. It is one of our commonest dung fungi, especially on 
piles of horse manure mixed with straw. 


EDIBILITY: Who knows? Who cares? 


COMMENTS: The small size and dense white to grayish hairs on the cap distinguish this 
diminutive dung-lover. It is essentially a miniature version of the equally common C. 
cinereus-C. fimetarius-C. macrocephalus complex (see comments under the C. /agopus 
group), and is itself a “complex” of difficult-to-distinguish forms. Because of its small size 
and brief life span it is best observed in a “dung garden” (dung or manure placed in a moist 
chamber). Other dung lovers include: C. pseudoradiatus, very similar but with smaller 
spores and a non-rooting stalk base; C. niveus, larger, with a mealy snow-white cap (at 
least when fresh); C. semilanatus, like C. niveus, but witha slightly darker cap (beneath 
the veil remnants); and a host of small species which cannot be reliably identified without 
a microscope. Also see C. ephemeroides, which has a large annulus (ring), C. ephemerus 
and C. miser (under C. plicatilis), which have a bald or nearly bald cap, and comments 
under the C. /agopus group. 
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Coprinus ephemeroides (Ringed Dung Inky Cap) 


CAP minute, 1-5 mm broad, convex or inage nearly plane; surface with minute granules or 
particles (but may appear smooth), grayish or tinged yellowish to ochre at the center; 
practically transparent; striate. Flesh very thin (almost non-existent). GILLS usually 
adnexed or free, becoming grayish or black, narrow, soon shrivelling or deliquescing. 
STALK 0.5-6 cm long, about | mm thick or less, equal or with a small bulb at base, very 
fragile, whitish, smooth; base sometimes with a rudimentary volva (in one form). 
PARTIAL VEIL membranous, forming a large, persistent, more or less median ring on 
stalk; ring disclike or saucerlike. SPORE PRINT black; spores 6-9 x 3-6 microns, angular 
(appearing almost triangular), smooth. 


HABITAT: Solitary or in groups on dung and manure (especially of horses) and straw 
piles; widely distributed and common. Fruiting in our area whenever it is moist enough. 


EDIBILITY: Academic—a tremendous number would be needed for one mouthful! 


COMMENTS: One of our tiniest gilled mushrooms, this inky cap is easily recognized by 
its growth on dung and the large saucerlike annulus (ring) on the stalk. The ring is some- 
times as broad as the cap, giving theillusion ofa stalk withtwo caps! Thename C. ephemer- 
oides should not be confused with C. ephemerus, a slightly larger dung-lover that lacks an 
annulus (see comments under C. plicatilis). C. bulbilosus is a synonym. 


Coprinus plicatilis (Pleated Inky Cap) Color Plate 87 


CAP 0.5-1.5 cm high when young and 1-3 cm broad when expanded; oval or cylindrical 
to conical when young, broadly convex or plane in age; surface buff to yellow-brown, 
usually with a darker (cinnamon-brown or fulvous) center, inage becoming grayishexcept 
for center; deeply grooved (pleated) nearly to center; margin sometimes recurved in age. 
Flesh very thin, fragile. GILLS free (but attached to a collar around stalk apex), well- 
spaced, narrow, soon gray and eventually black, but tending to wither rather than liquefy. 
STALK 3-7.5 cm long, 1-3 mm thick, more or less equal, very fragile, thin, smooth, white 
or buff, hollow. PARTIAL VEIL absent. SPORE PRINT black; spores 10-13 = 6.5-10 
microns, broadly elliptical, smooth. 


HABITAT: Solitary, scattered, or in small groups in lawns and other grassy areas, under 
trees, in woods, along paths and roads, etc; widely distributed and fairly common in our 
area, especially in the fall and early winter. I have seen it fruit prolifically with the similarly 
named Marasmius plicatulus in grass under eucalyptus. 


EDIBILITY: Unequivocally inconsequential due to its thin flesh. 


COMMENTS: The exquisitely pleated cap, small size, and terrestrial habit distinguish 
this petite, parasol-like inky cap (see color plate!). The free collar to which the gills are 
attached is also distinctive, but is not evident in one form (perhaps a distinct species). It is 
larger than C. disseminatus and occurs in smaller numbers, and its cap lacks the white 
patches or hairs (universal veil remnants) typical of C. /Jagopus and most other inky caps. 
Other species: C. ephemerus also lacks hairs on its cap, but is slightly smaller and grows in 
dung, straw, and compost; C. miser is a minute species (cap 1-5 mm high, reddish-brown 
to orange-brown when fresh, but fading) that it also common on dung. 


Coprinus disseminatus (Little Helmet; Fairy Bonnet) 


CAP 5-10 mm broad, oval soon becoming bell-shaped, then sometimes convex; surface 
minutely scurfy when young, then smooth; pallid or buff witha cinnamon-brown to honey- 
brown center, becoming grayish toward the margin in age; deeply striate or pleated to the 


Coprinus (= Pseudocoprinus) disseminatus. This minute attractive mushroom usually grows in 
swarms and does not deliquesce. Note the bell-shaped striate cap and widely spaced gills. 


center and translucent at maturity. Flesh very thin, soft. GILLS adnate to adnexed or 
appearing free, fairly well-spaced, at first white but soon gray, finally black or slightly 
paler; not deliquescing. STALK 1.5-4 cm long, 1-2 mm thick, equal, white or buff, hollow, 
fragile, smooth, often curved. PARTIAL VEIL absent. SPORE PRINT dark brown to 
black; spores 7-10 x 4-5 microns, elliptical, smooth, with a large apical germ pore. 


HABITAT: Densely gregarious (sometimes hundreds) on or near decayed wood and 
debris, or on buried wood; usually found in woods or grassy areas, widely distributed. 
It fruits throughout the mushroom season in our area, but is not particularly common. 
In eastern North America it is often abundant. 


EDIBILITY: Too small to be of any value. 


COMMENTS: This dainty little fungus grows in troops that do indeed resemble “little 
helmets” or “fairy bonnets.” Because the gills do not deliquesce, the “splitters” have 
rewarded it with the name Pseudocoprinus disserninatus. It has the general aspect of C. 
micaceus, but is much smaller. The translucent, pleated cap separatesit from Psathyrella, 
(to which it has also been assigned); it is also reminiscent of Mycena, but the spore print is 
black or nearly black, not white. Other species: C. impatiens isa similar but slightly larger 
species with crowded, at least somewhat deliquescent gills; it usually occurs in smaller 
groups of up to one dozen individuals. 


PANAEOLUS 


Small to medium-sized, fragile, dung- or grass-inhabiting mushrooms. CAP usually bell-shaped or 
conical when young (but sometimes convex). GILLS typically attached, gray to deep brown to black 
when mature; sides (faces) often mottled. STALK typically thin, brittle or fragile. VEIL present or 
absent, but not usually forming an annulus (ring). VOLVA absent. SPORE PRINT typically 
black (but dark brown in P. foenisecii). Spores mostly elliptical, with a germ pore; retaining their 
color in concentrated sulfuric acid. Cap cuticle cellular. 


THIS is a small genus of little bbown mushrooms (“LBM’s”) witha bell-shaped to conical 
cap and thin, brittle stalk. The sides (faces) of the gills often have a mottled appearance 
(see photograph on p. 356) due to uneven maturation of the spores, but they do not deli- 
quesce as in Coprinus. Psathyrellas are similar but do not typically growin dung, and those 
that grow in grass tend to have a convex cap and/or dark brown spores. Psilocybe and 
Conocybe are common in dung, but do not have black spores. 
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354 COPRINACEAE 


Panaeolus is abundant in pastures, lawns, dung, and manure heaps, fruiting whenever 
it’s moist. It often mixes company with other nondescript“LBM’s”(Conocybe, Agrocybe, 
Stropharia, etc.), and would rapidly be relegated to the ranks of fungal forgetability were 
it not for the fact that some of its members contain traces of psilocybin and other pupil- 
dilating (the term “mind-expanding” being open to debate) compounds. However, in their 
search for a more promising and less painful reality, people will stoop to anything, even if 
it grows on cow patties and is only two inches tall. Thus, after every rain, our pastures are 
marred by hordes of “magic mushroom” hunters, inevitable plastic bags in hand. 

Actually, there is considerable confusion as to which species are pupil-dilating. Traces 
of psilocybin have been isolated in virtually every species, but its presence and concentra- 
tion is contingent upon a number of genetic, geographic, and environmental factors. My 
own experience with the P. campanulatus-P. sphinctrinus complex indicates that a sizable 
amount may produce mild hilarity, orevena transitory state of pseudoerotic effervescence. 
More often, however, it will produce a queasy stomach and if gulped down too eagerly, 
hiccups. It hardly seems worth the effort to harvest and digest the necessary number of 
fungal fructifications (30-50), but some people will do anything to “alter” reality, and it can 
be argued, I suppose, that doing anything is better than doing nothing. 

Indiscriminate sampling of “LBM’s” is foolish, of course, since some are poisonous, so 
care must be taken to identify your Panaeolus correctly. Six species are described here. 


Key to Panaeolus 


1. Cap and/or stalk staining blue to blue-green when bruised or inage ................04- 4y 
lore “UNOiteas CD ON Cuaeahanes. Be A. DOES . . RTO SERRUeMEE . ree eed eee 8 
2. Fruiting body staining blue to blue-green only at base of stalk (or mycelium) and only faintly; 
COMMON IM ICMPEFALCTESIONS cxek sow . x. . AeeEEEe_e P. subbalteatus group, p. 358 

2. Fruiting body staining blue to blue-green in most parts (cap, stalk, flesh); largely tropical and 
suilimopacalt my mR ks a ee Mie ee P. cyanescens & others, p. 358 

3. Cap striate or pleated and/or very tiny (less than 5 mm broad or high) . (see Coprinus, p. 342) 
See NOL acca boy cameras errr a. Or, I, See eats 4 
4. Partial veil present (covering the gills when young), either forming an annulus (ring) or fibrillose 
Zone onsialeonleaving toohlikercnitianisoncap niargin “2 Fee. 8, eee ea 5 

4 Veilabsent(check several specimensamdifferentstagesuf possible)ae. mesa . ae 7 
Veil usually forming a distinct annulus on stalk; cap pale (white to buff or pale tan), often viscid 
Vil stl, eres. wees. 9 see, ieee eee Some loeee, Fe P. semiovatus, p. 355 

5. Veil typically leaving remnants on cap margin (but stalk sometimes with a black ring of spore 
dust)-cap usually darker (wan @DOVE, MOUVISCTE Ee i ttre i cratcmmanenn 6 


6. Cap reticulate (netted) or coarsely wrinkled (see photo at bottom of p. 357) ............... 
ee Or ee he ee are ee ere P. retirugis (see P. campanulatus group, p. 356) 
INGOT as @BOVE on. 6.5.4.5. see cen Se ee ee P. campanulatus group, p. 356 


6 

7. Mature gills and spore print dark brown; growing in grass but not on dung P. foenisecii, p. 360 
7. Mature gills and spore print black (gills may be brown when young); in dung, grass, etc. .. 8 
8 


Cap whitish to buff or dingy yellowish when fresh, 4-10 cm broad; stalk solid, usually at least 
APSE . ee es arty: eo es Me as. oman: Wee tee P. solidipes, p. 355 


9. Fruiting body very small; stalk whitish or nearly translucent; on dung (see Psathyrella, p. 361) 
D. iNotasaboverconimones Oe. were ...... 8,9 See See... . eee 10 


10. CaptypicadllybelestapediGr.comicalevetettmat uti Ve: operetta emer 
ee ance ee P. acuminatus & others (see P. campanulatus group, p. 356) 
TO: Cap typically Convemto plamesatlcastil ec maemenn, amr ewer rene rece tein nae ene 


11. Gills brown before becoming black; cap often with a darker marginal band as it begins to dry 
out; often but not always growing in small clusters;common  P. subbalteatus group, p. 358 
ll. ‘Notasabove-notcenimon ...... 22... P. fimicola (see P. campanulatus group, p. 356) 


PANAEOLUS S35) 


Panaeolus solidipes —_(Solid-Stemmed Panaeolus) Color Plate 83 


CAP 4-10 cm broad, rounded to convex or broadly bell-shaped; surface smooth or 
wrinkled, not viscid or only slightly so, buff to whitish, or dingy yellowish in age (or gray 
from spore dust); sometimes breaking up into small scales as it matures. Flesh fairly thick, 
whitish. GILLS adnate to adnexed, close; edges whitish; faces pallid becoming mottled 
with gray and black, and finally entirely black. STALK (4) 8-20 cm long, (3) 5-15 mm thick, 
equal or thicker below, solid, rather tough, smooth or longitudinally twisted-striate; often 
beaded with droplets when young and moist, especially at apex; white to buff or tinged 
gray from spores. VEIL absent. SPORE PRINT black; spores 14-22 x 9-14 microns, 
elliptical, smooth. Chrysocystidia present on gills. 


HABITAT: Scattered to gregarious on dung (especially of horses), manure, and straw; 
widely distributed. In my experience it is not particularly common, but often prolific when 
it fruits. I have seen large numbers near Saratoga, California, in January, and near 
Flagstaff, Arizona, in September. O.K. Miller says it is common during the summer in 
Alaska and the Yukon. 


EDIBILITY: Edible. I haven’t tried it, but McIlvaine says, “it is one of the best of the 
toadstools.” The relatively large size makes it the only non-hallucinogenic Panaeolus 
worth eating. 


COMMENTS: The large size and solid stem are remarkable fora Panaeolus. Along with 
the black spores, pale cap, absence of a veil, and growth on dung, these features make it 
easy to recognize. P. phalaenarum and P. sepulchralis are synonyms, and it has also been 
placed in the genus Anellaria (along with P. semiovatus, to which it is closely related). The 
latter species, however, has a veil which usually forms a ring (annulus) on the stalk. 


Panaeolus semiovatus (Ringed Panaeolus) 


CAP 2-6 (9) cm broad and 2-6 cm high, oval at first, then bluntly conical or parabolic; 
surface viscid when moist, often shiny when dry, smooth or slightly wrinkled, pale tan 
becoming buff or whitish in age, or tinged gray from spores; margin sometimes hung with 
veil remnants. Flesh soft, pallid. GILLS adnate to adnexed or seceding; edges whitish, 
faces pallid becoming brown or grayish, then mottled with black, and finally entirely 
black. STALK (5) 8-15 (18) cm long, (3) 5-10 (12) mm thick, equal or with enlarged base, 
stuffed or hollow, whitish to buff, apex often striate. VEIL membranous, usually forming 
a superior to median ring on stalk which is blackened by falling spores, but sometimes 
merely leaving a fibrillose zone. SPORE PRINT black; spores 15-22 = 8-12 microns, 
elliptical to somewhat pip-shaped, smooth. Chrysocystidia present on gills. 


HABITAT: Solitary or in groups on dung and manure, especially of horses; widely 
distributed and fairly common in mild, wet weather. It is not uncommon in our area, but 
the largest fruitings I’ve seen were in New Mexico, in the summer. 


EDIBILITY: Edible, according to most sources. However, there is one dubious report 
of psilocybin-containing specimens from Colorado. 


COMMENTS: Also known as Panaeolus separatus and A nellaria separata, this species 
is easily recognized by its white to buff cap, presence of an annulus (ring), and growth in 
horse dung (see photograph at bottom of p. 357). Since the cap is slightly viscid, it might 
be mistaken for a Psilocybe or Stropharia. The mottled gills, however, signify Panaeolus. 
Specimens without a distinct annulus (ring) resemble P. solidipes, but that species has a 
thicker solid stem and lacks a veil even in the button stage. The paler cap color helps dis- 
tinguish P. semiovatus from the P. campanulatus group, which can have a “ring” of black 
spore dust on the stem. 


Panaeolus campanulatus group. This close-up clearly shows the mottled gills and tendency of the 
veil to break up into toothlike remnants that cling to the margin of the cap. 


Panaeolus campanulatus group (Bell-Shaped Panaeolus) 


CAP 1-4 cm broad and/or high, bluntly conical or bell-shaped, scarcely expanding in 
age; surface not viscid, often shiny when dry, smooth or finely wrinkled or often cracking 
to form scales (especially in sunlight); some shade of brown, gray, or olive-gray when 
fresh (or in one form reddish-brown), paler (olive, tan, or buff) when faded, or dusted 
black by spores; margin hung with small, white, toothlike veil remnants, at least when 
young. Flesh thin, fragile. GILLS adnate or adnexed but often seceding, fairly close; edges 
whitish, faces gray becoming mottled with black; entirely black in age. STALK 6-15 cm 
long, 1-3 (5) mm thick, equal or thicker at apex, often quite long and thin, very brittle or 
fragile, brown to grayish, minutely powdered. VEIL evanescent, usually seen in young 
specimens as flaps of sterile tissue on margin of cap, and sometimes in older specimens asa 
thin band of black spore dust on the stalk. SPORE PRINT black; spores 13-18 x 7.5-12 
microns, elliptical, smooth. 


HABITAT: Solitary or in “families” on or near dung or in grass where cattle have grazed, 
sometimes also in compost; widely distributed and very common. It is often abundant in 
our coastal pastures in the fall, winter, and spring. 


EDIBILITY: Some strains of this species “complex” (see comments) have mild hallucino- 
genic effects when eaten raw in large quantities (see p. 354). More often, however, there 
is no effect. Traces of psilocybin as well as serotonin have been isolated. 


COMMENTS: The gray to brown, more or less bell-shaped cap, long thin brittle stalk, 
mottled gray to black gills, and toothlike veil remnants on the margin of the cap when 
young are characteristic of a closely-knit group of dung-lovers: P. campanulatus, 
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Panaeolus campanulatus group. Conical to bell-shaped cap, black gills, long brittle stalk, and growth 
on or near dung typify this common species. 


P. sphinctrinus, and P. papilionaceus. Since even the experts cannot agree on the exact 
differences (if any) between them, it would be presumptuous to attempt to differentiate 
them here. At any rate, they are among our most common cow patty (“meadow muffin”) 
mushrooms, along with Psilocybe coprophila and Stropharia semiglobata. The stalk is so 
fragile that it is difficult to bring home a specimen in one piece. Similar species include: P. 
retirugis, asmaller species with an often conspicuously veined or reticulate cap (see photo- 
graph), also found in our area, but not nearly as common and seemingly partial to horse 
dung; the P. acuminatus-P. rickenii group, witha conical to bell-shaped cap and no veil 
(check young specimens!); and P. fimicola, which also lacks a veil, but has a more convex 
or hemispherical (domed) cap. None of these are worth eating. 


Two common inhabitants of horse dung. Left: Panaeolus retirugis (see comments above) is easily 
distinguished by its wrinkled or netted (reticulate) cap. Right: Panaeolus semiovatus (=P. separatus) 
has a smooth, pale cap and a veil that usually forms a distinct annulus (ring) on the stalk (see de- 
scription on p. 355). 


358 COPRINACEAE 


Panaeolus cyanescens _(Blue-Staining Panaeolus) 


CAP 1.54 cm broad, bell-shaped to convex; surface smooth or sometimes cracked, not 
viscid, brown when moist, fading to grayish or whitishasit dries; margin often wavy orsplit 
in age. Flesh thin, bruising blue or bluish-green. GILLS adnate to adnexed or seceding, 
gray to black, the faces usually mottled. STALK 6-12 cm long, 2-4 mm thick, equal or with 
a slight bulb at base, usually long and slender, smooth, pallid to yellowish, grayish, or 
pinkish, the base brownish or tinged flesh-color; bruising bluish at least somewhat when 
handled. VEIL absent. SPORE PRINT black; spores 12-14 x 8.5-11 microns, elliptical, 
smooth. 


HABITAT: Solitary to widely scattered or in groups on or near dung in pastures, 
widely distributed in the tropics and subtropics. It is fairly common along the Gulf Coast 
of the United States and also occurs in Mexico and Hawaii. Two similar species (see 
comments) have been reported from California. 


EDIBILITY: Hallucinogenic—as might be expected of a blue-staining Panaeolus. 
P. tropicalis (see comments) is also potent, and both species are gathered by “magic 
mushroom” hunters in Hawaii. 


COMMENTS: Blue-staining Panaeolus species are largely tropical and subtropical in 
distribution. They can be distinguished from the blue-staining Psilocybes by their black 
spore print, non-viscid cap (unless very wet), and growth on dung. Other blue-staining 
species include: P. tropicalis, with smaller spores (10-12 microns long) and no pinkish 
tinge to the stalk; and P. cambodginensis, with an olive to ochre-brown cap when moist, 
and smaller spores. All of these are placed by some ina separate genus, Copelandia. The 
latter two have been found in southern California on well-fertilized lawns. 


Panaeolus subbalteatus group (Belted Panaeolus) 


CAP 2-6 cm broad, convex or bluntly conical becoming broadly convex to broadly 
umbonate to plane or with uplifted margin; surface smooth or wrinkled, in age some- 
times breaking into scales(fissured), not viscid; color variable: brown to reddish-brown or 
cinnamon-brown when moist, fading as it dries to tan, buff, or even whitish (or grayish 
from spores), often with a darker (reddish-brown to brown or dark gray) marginal zone 
when partially dry. Flesh thin, brownish. GILLS adnate to adnexed or seceding, close, 


Panaeolus subbalteatus group growing on a lawn fertilized with horse manure. The cap is convex 
to plane or wavy rather than conical, and usually develops a dark marginal band (as shown at left) 
when it begins to lose moisture. 


Panaeolus subbalteatus group. Note clustered growth habit, relatively thick stem (for a Panaeolus), 
and convex cap. These were growing in a garden fertilized with compost from a mushroom farm. 


broad, at first pale watery brown or reddish-brown, darkening gradually to black; edges 
whitish, faces usually mottled inage. STALK 4-10 cm long, (1) 3-6 (10) mm thick, equal or 
tapered at either end, hollow but not fragile, brown to reddish-brown, but oftenappearing 
whitish from a fine powder, or dusted gray by spores; apex often paler; usually longitudi- 
nally striate throughout; base (and mycelium) occasionally staining faintly bluish when 
bruised. VEIL absent. SPORE PRINT black; spores 10-14 x 7-9 microns, elliptical, 
smooth. 


HABITAT: Scattered to densely gregarious— often in small clumps—in manure, com- 
post, and fertilized lawns; widely distributed. In our area it fruits practically year-round 
but is most common in warm weather. I’ve seen several hundred specimens in a garden 
overgrown with vetch and mulched with compost from a mushroom farm. (It is one of the 
major mushroom “weeds” in cultivated mushroom beds.) 


EDIBILITY: Hallucinogenic—the psilocybin content varies from moderate to low, 
perhaps due to differences in the nitrogen concentration of the substrate. A middle-aged 
Santa Cruz woman who mistook them for cultivated mushrooms (A garicus bisporus) was 
hospitalized with hallucinations (a frightening experience if you’re unprepared for them!), 
but recovered shortly. It is one of the more popular“recreational” species on the west coast, 
and is easily cultivated. 


COMMENTS: The above description encompasses what may bea single variable species 
oracomplex of closely related forms. The key features are the convex to broadly umbonate 
to plane cap (not bell-shaped!), brown gills when young, rather firm stalk, absence of a 
veil, black spore print, and frequent presence of a darker marginal band on the cap as it 
dries out. The tendency to grow insmall clusters is also unusual fora Panaeolus. The black 
spores and non-viscid cap separate it from Psilocybe, and the larger size and black gills in 
age distinguish it from the common, lawn-inhabiting Panaeolus foenisecii, which may 
also have a zoned cap. P. subbalteatus is the most common “psilocybin” mushroom in 
California, but does not normally stain blue. However, the base of the stalk may occasion- 
ally stain blue very slowly, and it is sometimes coated with cottony, bluish-tinged mycel- 
ium. One variant (also hallucinogenic) that is common on fertilized lawns in our area has 
a slimmer stalk (1-3 mm thick) and smaller cap. Whether it is a “new” species or merely a 
diminutive form of P. subbalteatus is for the Panaeolus-pundits to decide. 


Panaeolus foenisecii often grows on lawns with Marasmius oreades and Conocybe lactea. Cap is 
dark brown when moist, paler when dry, and often features a dark marginal band (shown at left) in 
intermediate stages. Gills and spores are brown, never black, and there is no veil. 


Panaeolus foenisecii (Haymaker’s Panaeolus) 


CAP 1-3 (4) cm broad, bluntly conical to bell-shaped, expanding to convex, broadly 
umbonate, or nearly plane; surface smooth or cracking into scales in dry weather, hygro- 
phanous but not viscid; chestnut-brown to dark brown or cinnamon-brown when moist, 
fading as it dries to dingy buff or tan, often with a darker marginal band when partially 
dry. Flesh thin, fragile. GILLS adnate to adnexed or seceding, fairly close, brown be- 
coming deep brown, deep grayish-brown, or chocolate-brown, the faces often somewhat 
mottled and the edges paler or whitish. STALK 4-8 cm long, 1.5-4 mm thick, equal or with 
an enlarged base, fragile, more or less smooth, white to dingy brownish (often becoming 
brown from the base upward). VEIL absent. SPORE PRINT deep brown or purple- 
brown; spores 12-17 x 6-9 microns, elliptical, roughened. 


HABITAT: Scattered or in groups on lawns and other grassy places; very common in 
warm wet weather (or on watered lawns) throughout the northern hemisphere. It is one 
of our characteristic spring, summer, and early fall lawn mushrooms, often mingling 
with Conocybe lactea, Marasmius oreades, Psathyrella candolleana, and the Agrocybe 
pediades group. In contrast to most Panaeolus species, it doesn’t grow on dung, and in 
our area it doesn’t even seem to grow in pastures. 


EDIBILITY: Harmless in small quantities, but potentially poisonous to toddlers in 
the “grazing” stage, since chemical analysis has revealed traces of psilocybin in some 
collections. However, western material is apparently “inactive.” 


COMMENTS: This pixieish Panaeolus is one of our very common lawn-inhabiting 
“LBM’s.” Its small size, thin fragile stem, absence of a veil, growth in grass (not on dung!), 
and dark brown spores and gills distinguish it. Because the gills and spore print are not 
black as in other Panaeolus species and the spores are notsmooth, the “splitters” (see p. 10) 
have erected a special genus for it, Panaeolina. Alexander Smith, on the other hand, 
dumps it into Psathyrella in his voluminous testament to that genus (his arguments for 
placing it in that genus are actually quite persuasive, but he has the weight of tradition 
against him in this case). Other species: P. castaneifolius is a similar diminutive lawn 
lover with a slightly thicker (3-6 mm) stem, purple-black gills, and purple-black, slightly 
roughened spores; I have not seen it in our area but it may occur. P. subbalteatus is also 
similar, but has black gills at maturity and black spores and is usually larger. P. acuminatus 
(see comments under P. campanulatus group) also grows on lawns, but has smooth black 
spores and lacks the marginal band on the cap. 
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PSATHYRELLA 


Small to medium-sized mushrooms found mostly on wood or in humus. CAP conical to convex or 
plane, often hygrophanous, not usually viscid, typically some shade of brown, buff, or gray. Flesh 
markedly fragile. GILLS typically dark brown to black at maturity, usually attached but not de- 
current. STALK usually slender, fragile, and white or pallid. VEL absent or present, usually not 
forming an annulus (ring) on stalk. VOLVA absent. SPORE PRINT deep brown to purple-brown 
or blackish, or rarely reddish. Spores smooth or rough, with a germ pore; discoloring in concen- 
trated sulfuric acid. Cap cuticle cellular. 


FEW fleshy fungi have less to offer the average mushroom hunter—not to mention the 
average human being—than the Psathyrellas. They constitute an immense, monotonous, 
and metagrobolizing multitude of dull whitish, buff, grayish, or brownish mushrooms with 
a fragile stem, fragile flesh, and purple-brown to blackish spores. Psathyrellas are so 
nondescript and unassuming that it’s much easier to define what they are not than what they 
are: their gills do not deliquesce asin Coprinus, their flesh never bruises blueas in Psilocybe, 
their cap is not colorful asin Stropharia and Naematoloma, and only rarely is it viscid; and 
they don’t grow in dung like Panaeolus. Some Psathyrellas are quite attractive, however, 
and all have their indispensable “roles” to fulfill. 


Psathyrellas are largely wood inhabitors, but often appear terrestrial because they feed 
on wood in the final stages of decay, after all the other wood-lovers have had their fill. 
Some species, such as P. candolleana, are ubiquitous, but most favor damp, shady situa- 
tions, especially along trails or streambeds. In California, a very good place to look for 
them is in stands of willow and alder, and a very good time to look forthemis in the late fall 
or early winter, but I can’t think of a very good reason to look for them. 

Psathyrellas are listed in older books under several different genera, including Psathyra 
and Hypholoma. Several are edible, but most have not been tested and few are fleshy or 
distinctive enough to warrant collecting. Alexander Smith has authored an abstruse 
monograph in which he describes more than 400 North American species. Most of them 
can only be identified if one has a microscope plus a special fondness for esoteric under- 
takings. My advice is to leave the Psathyrellas to professional psathyrellologists, who 
are paid to wrestle with such matters. A mere seven species are described here. 


Key to Psathyrella 

1. Growing either in sand dunes or on burnt ground or burnt debris or on other mushrooms . 2 
1. Notas above; growing in grass, humus, wood chips, on wood, dung, etc. ............... 5 
2. Growing on shaggy manes (Coprinus comatus); northern in distribution ...... P. epimyces 
Ee NRO reas DO Carr a rata ye aan eid Meme acne ate a niieg Rane waa ent amie ete pase 3 
3. Growing in sand dunes or sand, often barely poking above ground . P. ammophila & others 
a. Gai ie GN Drm Brommd Or Ge bis e045) ae agg a ee ee ee A a 4 
4. Cap with whitish fibrils when young (but these soon wearing away) ... P. carbonicola, p. 366 
Roe CSI CNCCSeUet MLC ViCe an soe me eee es eter armani de aes Meese AN Mirstan cee ee ene Cay Arye tem ONN MeO ae ers Ss 
5. Stalk usually with a membranous, well-defined ring (annulus) after veil breaks ............ 

HCE cy Mies ROM se Mee eh ie nar et CIE! BOO wat P. longistriata & others, p. 362 
& eNot as above;mmeoabsent or fibmlloseandevamescemt ......,...5 0.0005 60es se ergy ens 6 


6. Cap (2) 5-10 cm broad and distinctly fibrillose or fibrillose-scaly, at least when young, yellow- 
brown to rusty-brown or sometimes dark brown to blackish-brown; stalk typically at least 
SMIMUMPME ON «We sa ccc w ew es see gee es eee oo es se es os P. velutina & others, p. 366 

Metismbevo 8... 0 ee ee ek ce cee oe dy eM cece sae nat saus d 


Cap distinctly striate or pleated nearly to the center; usually growing in groups or clusters ... 
ee ee Me ce ad ks (see Coprinus, p. 342) 
Not as above; if growing in clusters then not striate or striate only near margin when moist 8 


8. Clustered on ground or wood chips, each cluster arising froma buried “tap root”; stalks usually 
at least twice as long as widths of caps ......... P. multipedata (see P. hydrophila, p. 364) 
Bh HNGIC SS CONES ose oe geese so he a 17 52 a eam 9 
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9. ‘Typically srowing in clusters on or near wood, stulipsectc tee. ee ee 10 
9. “NOt BSIBDOVE” ov anu ed et eee bea bee eee so 50+ ene 5 meee ieee ame eres I 
10. Spore print distinctly reddish-tinted P. sublateritia& P. conissans (see P. hydrophila, p. 364) 
10> Spore print some shade of sray, brown, or bInG@a fee een ee ll 
Il. Veil present When young, but often disappearingimave ==. 12 
ele EN enlealisentamecred seers etre ot rca P. spadicea (see P. hydrophila, p. 364) 
12. Cap yellowish to honey-colored when moist, fading to buff or whitish as it dries; especially 
common om lawns and im towns ..............) = P. candolleana & others, p. 363 

12. Cap rusty-brown to cinnamon-brown when fresh, fading to tan as it dries; found mainly in the 
WOOOS: 90475 rch cule teat oie enone hat cares eee Tepe P. hydrophila, p. 364 


13. Stalk 0.8-1.5 cm thick, white; cap 4-10 cm broad, rounded becomingconvex oreven plane, at first 
pallid from silky fibrils, but dark gray to grayish-brown in age; found under aspenin the Rocky 


Mountains, oak in California (see photo at bottom of p.363) .............. P. uliginicola 
[3 Notias above: stalk generally less than | cm thick ©. Me 25.2.2 ...4..-4.50520. wee 14 
144) Growing neerass in seo mii anitomee,. 0 Per ere. iS 
14. Not as above (may occasionally grow in grassy places, but not associated with grass) .... 17 
JS: Growin in duno NOt COMMON We arose ey ae eee P. stercoraria & others 
1S. Gioia in srass; COMMON Om... ;... See eee... sumer ae 16 
16. Cap yellowish or honey-colored when moist, fading to buff or whitish as it dries; veil present 

when young but often disappearing inage ............... P. candolleana & others, p. 363 
fo  NGGsAbove™: , Ree ee wen ee Pe (see Panaeolus, p. 353) 
17. Odor typically fruity or pungent (like root beer, cat urine, etc.); cap often radially wrinkled 

and striate; cap and/ or stalk often vinaceous- or purple-tinged ................ P. bipellis 
Kas ENOtaS a DOVE cetera, ene eRe ONES OUT Amite ce emer eN en! GR: Menno eee At 18 
18. Veil present when young (covering the gills when very young), usually leaving remnants on 

OW Meal CSC Ans NENT CANIN bat oe wore ene ee ee ak etn Ucn Uae Mentac Uae en eA ae aielded 1) 
iS Veilabsentor midimentary and quickly disappeamie: Wl tenc ettet «ecu ene ae 20 
19. Cap soon becoming broadly convex to plane, honey-colored or paler when moist, fading to 

uli Gr wihitisitas (hanes Olt par. s.cen og cet cee ae P. candolleana & others, p. 363 
19. Not as above; cap remaining broadly conical to bell-shaped or becoming convex only in old 

apeana, OP dittcrently colored’)... mu). Stee oe P. longipes group & others, p. 364 
AGN Ane Oeil  ——— ee, ae. P. sp. (unidentified) (see P. carbonicola, p. 366) 


20. Cap not white; stalk usually at least twice as long as cap width P. gracilis group & others, p. 365 


Psathyrella longistriata (Ringed Psathyrella) 


CAP 2.5-8 (10) cm broad, conical to convex becoming broadly convex to plane or 
umbonate in age; surface smooth or slightly wrinkled, with whitish veil fibrils when very 
young, not viscid; some shade of brown, but sometimes fading in age. Flesh thin, fragile. 
GILLS adnate to adnexed or seceding, close, pallid becoming dark brown or purple- 
brown. STALK 4-10 cm long, 0.4-1 cm thick, equal, pallid or white, fragile, hollow, with 
scattered whitish scales (veil remnants) below ring. VEIL membranous, white, forminga 
persistent, superior, usually striate ring on stalk which is eventually darkened by spores. 
SPORE PRINT deep brown to nearly black; spores 7-9 x 4-5 microns, elliptical, smooth. 


HABITAT: Solitary to scattered or in small groups in woods, particularly under conifers; 
fairly common in the Pacific Northwest, less so in California—I have found it but a few 
times in our area, in the winter. 


EDIBILITY: Unknown. 


COMMENTS: The persistent ring on the stalk is unusual for a Psathyrella, and helps to 
distinguish this western species. Panaeolus semiovatus and Stropharia semiglobata are 
somewhat similar but grow in dung or grass, not in the woods. Another Psathyrella with 
a prominent ring, P. kKauffmanii, occurs under hardwoods in eastern North America, and 
is quite common in the aspen forests of the Rocky Mountains and Southwest. 


TOTO 


Psathyrella candolleana is a common suburban species with a convex to plane or wavy cap and very 
fragile flesh. The cap is usually honey-brown to yellowish when fresh but fades as it dries. Note the 
dark spore dust on cap at upper right and the slight veil remnants on margins of caps at left. 


Psathyrella candolleana (Suburban Psathyrella) 


CAP 2-7 (10) cm broad, bluntly conical or convex when young, becoming broadly convex 
to plane or broadly umbonate in age; surface smooth or with a few scattered patches of 
whitish fibrils (veil remnants) when young; hygrophanous but not viscid; brown, honey- 
colored, or yellowish when moist, fading quickly as it dries to buff or whitish (the 
center often remaining darker); margin often hung with veil remnants, at least when 
young. Flesh very thin, fragile. GILLS close, adnate but sometimes seceding, at first 
whitish, soon grayish or grayish-purple, finally dark brown. STALK 4-10 cm long, 2-7 
(10) mm thick, equal, hollow, fragile, white or whitish, often silky or scurfy. VEIL white, 
usually disappearing, but sometimes forming a fibrillose ring on stalk. SPORE PRINT 
deep brown; spores 7-10 x 4-5 microns, elliptical, smooth. 


HABITAT: Scattered to gregarious or tufted in lawns, gardens, on orabout old hardwood 
stumps, on buried roots or debris, etc.; widely distributed and very common in urban 
and suburban settings, sometimes also in the woods. It fruits year-round in our area but 
is most common mn the late spring, summer, and early fall. 


EDIBILITY: Edible. Some authors describe it as delicious, but it is very fragile, insub- 
stantial, and not particularly easy to identify. Its main asset is its easy availability. 


COMMENTS: The fragile, usually convex cap that is more or less honey-colored when 
fresh and pallid in age, plus the fragile white stalk, deep brown spores, and fondness for 
suburbia mark this ubiquitous but boring mushroom. The cap color is so variable that it is 
more of a hindrance to identification than a help. The situation is complicated by the 
presence of some very similar suburbanites, including P. hymenocephala, with a more 
cinnamon-colored cap when young, and P. incerta (formerly Hypholoma incertum and 
often listed as asynonym for P. candolleana), withsmaller sporesanda pale yellowishcap. 
All of these are so fragile that getting them home in one piece is difficult! 


Left: Psathyrella uliginicola or a similar species (see couplet #13 on p. 362) occurs under oak in Cali- 
fornia; it is unusually robust for a Psathyrella, with a convex to plane cap that is striate in old age. 
Right: A cluster of Psathyrella candolleana with clearly visible universal veil remnants. (Greg Wright) 


Psathyrella hydrophila commonly grows in clusters on wood. Left: A large clump growing from an 
old (buried) stump. Right: Close-up showing the white stalk, dark gills, and fragile veil remnants 
on margin of cap. 


Psathyrella hydrophila (Clustered Psathyrella) 


CAP 2-5 (7) cm broad, bluntly conical or more often convex when young, expanding to 
nearly plane in age; surface smooth, hygrophanous but not viscid, dark reddish-brown 
to orange-brown or rusty-brown when moist, fading as it dries to pale tan or sometimes 
grayish; margin often darker brown and/ or hung with veil remnants. Flesh thin, fragile. 
GILLS crowded, buff to pale brown, becoming chocolate-brown or dark brown in age; 
adnate to adnexed. STALK 3-7 (10) cm long, 2-6 (10) mm thick, equal, hollow, fragile, 
smooth, white to faintly grayish or sometimes brownish in old age, especially below. VEIL 
fibrillose, evanescent, leaving remnants on cap margin and occasionally an obscure zone 
of hairs on stalk. SPORE PRINT deep brown; spores 4-6 x 3-4 microns, elliptical, smooth. 


HABITAT: Gregarious, usually in tufts or large, denseclusters on hardwood stumps, logs, 
and buried wood; widely distributed. Common in our area from fall through early spring. 


EDIBILITY: Not recommended. Reportedly harmless, but somecollectionsare bitter and 
closely related species haven’t been tested. 


COMMENTS: This is one of several Psathyrellas that grow in attractive, often large 
clumps on decaying wood. The principal fieldmarks are the white or pallid stalk, dark 
brown spores, fragile texture, and smooth, hygrophanous, usually convex cap. It is likely 
to be mistaken for a Naematoloma, but is much more fragile and notas brightly colored, 
or for a Galerina or Pholiota, which have paler brown spores. Other clustered Psathy- 
rellas include: P. spadicea, similar, but witha thicker (4-10 mm) stalk and no veil, growing 
mainly on Populus (poplar, cottonwood, aspen); P. fuscofolia, also lacking a veil, but 
with stalk only 2-4 mm thick, on decaying wood; P. circellatipes, also slender-stemmed, 
with spores 12-15 microns long, favoring aspen; P. multipedata, with clusters originating 
from a common, deeply rooted base or “pseudorhiza”; P. sublateritia, with a reddish- 
hued spore print (rather unusual for a Psathyrella); and P. conissans, witha pinkish-red 
spore print (highly unusual for a Psathyrella). 


Psathyrella longipes group 


CAP 2-7 cm broad, broadly conical or bell-shaped, expanding slightly inage (rarely plane); 
surface smooth, hygrophanous, brown to cinnamon-brown or yellow-brown when moist, 
fading to tan, buff, or whitish as it dries; margin often adorned with widely spaced, tooth- 
like veil remnants. Flesh thin, fragile. GILLS close, adnate but often seceding, at first 
whitish, soon darkening to brown, finally dark brown to blackish. STALK 6-16 cm long, 
2-8 mm thick, equal or enlarged slightly at base, fragile, hollow, white. VEIL white, 
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Left: Psathyrella longipes group, mature specimens. Note relatively large size (fora Psathyrella) and 
widely spaced veil fragments on margin of cap. Right: Psathyrella gracilis, or one of its numerous 
look-alikes. Note hygrophanous bell-shaped cap and long, slender, fragile stem. 


somewhat membranous, but soon disappearing except for remnants on margin of cap. 
SPORE PRINT deep brown to blackish; spores 10-15 x 6.5-9 microns, elliptical, smooth. 


HABITAT: Solitary, scattered, or in small groups on ground or debris in woods; found 
mostly in the West. Fairly common in our area from fall through early spring, under both 
hardwoods and conifers. 


EDIBILITY: Unknown. 


COMMENTS: The broadly conical to bell-shaped cap, long white fragile stalk, small veil 
remnants on the cap margin, relatively large size (for a Psathyrella), and dark brown to 
almost black spores are characteristic, but there isa multiplicity of Psathyrellalook-alikes 
that are best identified with a microscope. In the “true” P. /ongipes, the spores are slightly 
flattened in end view; in the very similar but more common P. elwhaensis, they are not. 
Other species include: P. atrofolia, widely distributed and common, cap honey-brown 
fading to buff, with veil remnants on the margin (but not widely spaced or toothlike) and 
spores 8-10 microns long; P. subnuda, slightly larger, with a more cinnamon-colored 
convex cap when moist and practically no veil; and P. conopilea, with a reddish-brown to 
orange-brown conical cap that fades to buff, and spores 14-18 microns long, especially 
common in southern California under oaks and in gardens, but widely distributed. All of 
the above species tend to grow scattered to gregarious on the ground or in lignin-rich 
humus, rather than in clusters on wood. They do not grow in dung or manure like 
Panaeolus. See also P. gracilis, which lacks veil. 


Psathyrella gracilis group —_ (Graceful Psathyrella) 


CAP |.54 (5) cm broad, conical to bell-shaped becoming convex or nearly plane; surface 
smooth, not viscid, brown to dull yellowish-brown when moist, paler (or with a pinkish 
tinge) as it dries, and sometimes grayish from spore dust; translucent-striate when moist. 
Flesh very thin, fragile. GILLS close, broad, adnate but often seceding, pallid becoming 
grayish to brown and then dark brown. STALK 6-12 cm long, 1-3 mm thick, more or less 
equal, straight, fragile, thin, white or stained darker by spores. VEIL absent or rudimen- 
tary (and quickly disappearing). SPORE PRINT dark purple-brown to nearly black; 
spores 10-15 = 6-8 microns, elliptical, smooth. 


HABITAT: Scattered or in groups or troops on ground, debris, and wood chips in woods, 
parks, under trees, etc.; common and widely distributed. I have seen colossal fruitings on 
wood chip mulch ina park at regular intervals throughout the mushroom season. 
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EDIBILITY: Too thin and fragile to be worthwhile. 


COMMENTS: This species lacks the veil remnants on the cap margin characteristic of 
the P. longipes group. The long, thin, straight, whitish stalk, brown to grayish cap that is 
so thin as to be translucent-striate when moist, absence of a veil, dark spores, and terrestrial 
growth habit are the main fieldmarks. There are many similar Psathyrellas which can only 
be differentiated microscopically. 


Psathyrella carbonicola (Charcoal Psathyrella) 


CAP 1.54 cm broad, bluntly conical to convex; surface dry, at first covered with a dense 
coating of whitish fibrils, these eventually wearing away to reveal the chocolate-brown to 
brown background; fading in age. Flesh rather thin. GILLS close, adnate but sometimes 
seceding, pale brown becoming dark brown in age. STALK 3-7 cm long, 2-6 mm thick, 
more or less equal, rather fragile, sheathed with white fibrils or scales below the veil, at 
least when young; base often brownish inage. VEIL white, evanescent or forminga slight 
fibrillose superior ring on stalk. SPORE PRINT dark brown; spores 6-8 x 3-4 microns, 
elliptical, smooth. 


HABITAT: Scattered to densely gregarious or clustered on charred soil and wood, 
common after forest fires in northern and western N orth America. In our area I have seen 
large fruitings in the winters following controlled burns. It is often accompanied by Pho- 
liota highlandensis, P. brunnescens, and Myxomphalia maura. 


EDIBILITY: Unknown. 


COMMENTS: The whitish fibrillose coating on the cap and stalk when young plus the 
growth on burnt ground make this one of the easiest of all Psathyrellas to identify. Other 
species: P. canoceps is one of several small species with a coating of silky white fibrils on 
the cap, but it does not grow in burned areas; a small, unidentified, whitish-capped 
species with black spores is common in our area in woods and under trees. 


Psathyrella velutina 


CAP (2) 5-10 cm broad, obtuse to convex or broadly umbonate, becoming nearly plane; 
surface dry, densely fibrillose or fibrillose-scaly but sometimes nearly smooth in age; dull 
yellow-brown to tawny to rusty-brown or sometimes darker brown; margin often paler, 
splitting in age, and hung with veil remnants. Fleshrather thick, brownishto ochre. GILLS 
crowded, adnate to notched or seceding, pale yellowish becoming light brown to rusty- 
brown, finally deep brown as spores mature; faces usually mottled in age, edges white and 
sometimes beaded with droplets. STALK 5-15 cm long, (0.3) 0.5-1.5 (2) cm thick, equal or 
swollen at base, fibrillose or scaly, dry, whitish above, light brown to dingy tawny or ochre 
below. VEIL fibrillose-cottony, usually forming an obscure superior hairy or cottony ring 
or zone on Stalk which is darkened by spores. SPORE PRINT blackish-brown; spores 
8-12 x 5-8 microns, elliptical, minutely roughened, with a prominent snoutlike germ pore. 


HABITAT: Solitary or in groups or small clusters in grassy places, roadsides, around 
sawdust and compost piles, on gravelly ground, or sometimes in the woods; widely dis- 
tributed, but infrequent in our area. I have found it in the fall and spring. 


EDIBILITY: Edible, but not recommended. 


COMMENTS: Also known as Lacrymaria velutina, this species is unusually large and 
sturdy for a Psathyrella, and is likely to be looked for in another genus. The fibrillose to 
fibrillose-scaly cap and stalk, obscure hairy annulus (ring), and blackish-brown spores 
are distinctive. P. lacrymabunda is often listed as a synonym, but has smooth spores 
according to Smith. Both species are sometimes placed in a separate genus, Lacrymaria. 
Other species: P. maculata is somewhat smaller, has blackish- to grayish-brown fibrillose 
patches on the cap, and grows in clumps on alder in the Pacific Northwest. Also see 
P. uliginicola (couplet #13 of the key) and P. carbonicola. 
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spores 


STROPHARIACEAE 


THIS is a fairly common family of saprophytic mushrooms with brown to purple-brown 
to purple-black spores and attached gills. A veil is usually present, but does not necessarily 
form an annulus (ring) on the stalk. The gills are not normally decurrent as in Gomphidius 
and Chroogomphus, nor are they usually free as in Agaricus, nor do they deliquesce as in 
Coprinus. The small, fragile species resemble Psathyrellaand Panaeolus, buttendtohavea 
viscid and/or brightly colored cap. (For a comparison of the brown-spored species with 
genera in the Cortinariaceae, see comments under the genus Pholiota.) The mushroomsin 
this family also share several anatomical (microscopic) characteristics: the cap cuticle is 
usually filamentous rather than cellular (see p. 19), the spores are smooth and often havea 
germ pore, and the gills frequently feature special sterile cells (chrysocystidia) which havea 
highly refractive golden content when mounted in potassium hydroxide (KOH). 

Four genera are recognized here, all of whichintergradetosomeextent: Pholiotahas dull 
brown to rusty-brown spores and is consequently placed in the Cortinariaceae by some 
mycologists; Stropharia, Psilocybe, and Naematoloma have deep brown to purplish 
or black spores, and are sometimes lumped together (by the “lumpers,” of course) ina single 
giant genus, Psilocybe. The latter three genera are differentiated largely on microscopic 
characteristics such as the presence or absence of chrysocystidia, but can usually be told in 
the field by the combination of characteristics outlined in the key. 

This is not an important family from a gastronomic standpoint. However, it is the most 
significant group for “magic mushroom” hunters, because Psi/ocybe is the principal genus 
of hallucinogenic or “pupil-dilating” mushrooms. The active principles are psilocybin 
and psilocin (see p. 895 for details, and also read comments on pp. 31-32). 


Key to the Strophariaceae 


1. Spore print dull brown to cinnamon-brown orrusty-brown .............. Pholiota, p. 384 
1. Spore print purple-brown to purple-gray, purple-black, or black ...................... 2 
2. Lower portion of stalk and/or other parts of fruiting body staining blue or green when handled 

(Gomme tmmes slowly) tees og eee Baar Gra eta wee oie Psilocybe, p. 368 
2. Notas above (but cap may be blue or blue-green to begin with) .................0000-- 3 
eGo ONMMEION MMANUTE, fewer hoes el ree? aeons eee ae ey ee 4 
Dad Olas a DOVE MD UL May PLOW ll Pl 6S) ct iuadttens aol re se erat ee ee ae ee ce Co 6 
4. ‘Cap white to yellow. vellow-browa, or pale tan 2.2. 2..---.524 220-52. 20- 7... Ste a 
4. Cap darker (orange-brown to reddish-brown, grayish-brown, dark brown) Psilocybe, p. 368 
on Spoereprint black: cap white to bull or very pale tam ..............-: (see Panaeolus, p. 353) 
5. Spore print purple-brown to purple-black; cap usually yellowish or darker Stropharia, p. 374 
6. Veil membranous or cottony-membranous, usually forming a distinct ring (annulus) on stalk 

ee ee re ee eee eee eer ene Stropharia, p. 374 
6. Veil absent, or if present then fibrillose and disappearing or merely forming a fibrillose zone 

on stalk which may subsequently be darkened by fallingspores ..................046. 7 
7. Cap small (usually less than 4 cm broad), viscid when moist, some shade of brown, gray, dull 

olive, buff, or if whitish then usually narrowly conical or bell-shaped .... Psilocybe, p. 368 
7. Not as above; cap white or brightly colored (yellow, red, green, etc.), or if dull-colored then 

nouviseid,.evem when wet; cap usually 2cm broad or more ..........6. 0.122524 545. 8 


8. Cap viscid or slimy when moist; veil present at least when young; growing solitary to scattered 
Or pregarioussbutmot usuallysclustencd . a. .0M MWR... cee ne eee Stropharia, p. 374 
8. Cap usually not viscid; veil absent or present; often (but not always!) growing in tufts or clusters 
hd eae ceca i Se aa en eae en Naematoloma, p. 381 
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PSILOCYBE 


Small to medium-sized, saprophytic mushrooms found ina variety of habitats. CAP smooth, with 
a viscid (when moist), often separable pellicle (skin); usually some shade of brown, gray, 
yellow-brown, or buff: GILLS typically attached, dark at maturity. STALK usually slender, often 
turning blue or green when handled. VEIL often present, but not usually forming a distinctannulus 
(ring) on stalk (except P. cubensis). VOLVA absent. SPORE PRINT purple-gray to purple-brown 
to nearly black. Spores mostly elliptical, smooth, with a germ pore. Chrysocystidia typically absent 
on the gills. Cap cuticle filamentous. 


PSILOCYBE enjoys a notoriety grossly disproportionate to its visibility, for it embraces 
some of the most exalted and sought-after of all mushrooms—as well as some of the most 
mundane. The exalted ones are the hallucinogenic (“pupil-dilating”) species popularly 
known as “magic mushrooms.” They contain psilocybin and/or psilocin, and cause 
startling changes in one’s perceptions and sensations if consumed in sufficient quantity. 
The changes are similar to those provoked by LSD (see p. 895). The mundane ones are 
those that don’t contain psilocybin or psilocin—and since most Psilocybe species don’t 
contain those compounds, it follows that most Psilocybes are mundane. 

The Psilocybes as a group are difficult to characterize: the majority are listless little 
brown mushroom (“LBM’s”) with a viscid cap (when moist) and dark (purplish to 
nearly black) spores. The hallucinogenic species usually turn blue or greenish when 
bruised, especially on the stem, but almost any “LBM” can be mistaken carelessly for a 
Psilocybe—with potentially disastrous results! A good spore print 1s crucial, as it will 
eliminate the brown-spored genera (Galerina, Inocybe, Conocybe, etc.), which contain 
many poisonous species. Among the dark-spored genera, Coprinus has deliquescing gills, 
Psathyrella typically has a non-viscid cap and never stains blue; Panaeolus species with 
a viscid cap grow on dung and have black spores; and Naematoloma and Stropharia 
species are usually brightly colored, while the cap color in Psilocybe (with the notable ex- 
ception of P. cubensis) is typically some shade of brown, gray, or buff. 


Contrary to popular belief, Psilocybes do not grow exclusively on that brown stuff that 
sounds like a bell. Rather, they occur in a wide variety of habitats: in grass, on wood chips 
and mulch in landscaped areas, on decaying wood, and in humus or beds of moss in forests 
and bogs. The hallucinogenic species are particularly abundant in two disparate locales: 
the Pacific Northwest and southern Mexico. In our area, alas, they are like solar eclipses— 
seemingly rare, though actually more common than any one person’s experience would 
indicate. In other words, they are not something you can really /ook for. Itismorea matter 
of geography—being in the right place at the right time. (This situation may change, how- 
ever, as introduced species like P. cyanescens spread.) 

Since it was discovered that Native Americans near Oaxaca, Mexico, used certain 
mushrooms to induce altered states of consciousness, Psilocybes have received an inor- 
dinate amount of attention in the North American press. Underground newspapers and 
magazines are full of frivolous articles on “getting off,” there is a glut of “magic mush- 
room” field guides and cultivation manuals available, and, as so often happens, it has be- 
come difficult to sort fact from fiction. Those wishing to pursue the subject should read the 
comments on pp. 31-32 and then invest ina responsible book on “psilocybin” mushrooms 
(e.g., Psilocybe Mushrooms and Their Allies by Paul Stamets), and use it in conjunction 
with a general field guide. 

Whatever you do, don’t rely on shortcuts and don’t sample Psilocybes indiscriminately! 
True, most of the hallucinogenic species exhibit a blueing reaction when bruised, but the 
“optimum” dosage varies greatly from species to species, and as with any hallucinogenic 
drug, there is no way to predict the specific effects it will have on you. Furthermore, I have 
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seen people mistake the staining reactions of other mushrooms (for instance, the black- 
ening of the flesh in Hygrocybe conica) for the blueing reaction in Psilocybe. All the more 
reason to develop a systematic knowledge of mushrooms’ habits and characteristics 
before venturing into the realm of the “LBM’s.” 


Psilocybe is a fairly large and difficult genus. Only a few species are “pupil-dilating,” 


and those that aren’t are too small or too rare to be of food value. Five species are 
described here and several others are keyed out. 


BN) on 


Key to Psilocybe 
Some part of fruiting body aging or bruising blue to green (check cap, veil, stalk base, flesh) 2 
Nerdgine Gimbmuisumg BUG OF STEEN 2.6.2.5 66s oe ene Stee ea ee Ro 8 
Fruiting in warm, muggy weather; mainly tropical and subtropical ..................-. 3 
initia im-eoolor coldavcather, mainly temperate @., 9-4, Pee We oe. 4 


Growing on or near dung or manure; cap whitish to yellowish or yellow-brown ............ 
Soe ge so os eee ewes © rt P. cubensis, p. 373 


Ott awOvce semeeme. em ML. P. caerulescens & others (see P. cubensis, p. 373) 
Cap narrowly conical to bell-shaped and not expanding much, usually less than 2.5 cm broad; 

veil absent oF nWaiiMenta hy... Pe. See. Sie Saws cee tees dale oe oe ees ols 5 
Not as above; cap usually expanding, at least in age; veil present, at least when young .... 6 
Cewek iiss A a a. oe ee ee P. semilanceata, p. 370 
Growing mostly under conifers ........ P. pelliculosa & others (see P. semilanceata, p. 370) 
Growing on hardwood logs and debris in eastern North America; blueing only very slowly when 

[ICES 27 OE ele ROU ato ee Pe P. caerulipes (see P. stuntzii, p. 372) 
INoras above, lound miemily OM west Coast be... 2.) cece ons tee ee os eee eee es a 
Most parts of fruiting body staining distinctly blue to blue-green when bruised; veil usually 

disappearing or forming only a very slight ring onstalk ..... P. cyanescens & others, p. 371 
Fruiting body blueing only slightly if at all; veil often forming a distinct (but small and fragile) 

ring on stalk that is sometimes greenish- or bluish-tinged ............. P. stuntzii, p. 372 
Crowine omGdune or manure SP. SPP: SP Pere ae ee eee Sa ee oe oe 2] 
Met ac-<ahew Sai umtemiayaerOw I STASS) agai wee bk eG ce OE eee aes cae Dene edges 10 
Veillabsemt ommiditientary ...2.. 00.406. .24 65 tate eee aes P. coprophila & others, p. 370 


Veil present, often forming a slight fibrillose ring on stalk P. merdaria(see P. coprophila, p.370) 


Cap convex to plane, 1.5-4 cm broad, dark reddish-brown to brown (but often paler toward 
margin or fading overall in age to pale tan); stalk 2-4 mm thick, usually with white mycelium 
at base; typically growing in dense groups or clusters on lawns or in other disturbed areas 
EN eS ee Ee RE TT P. castanella (=P. californica) 


Not as above; cap differently shaped and/or habitat or color different ................ 1] 
Veil present, usually forming a small annulus (ring) onstalk ............ P. stuntzii, p. 372 
Not as above; veil absent or if present, usually disappearing ........... 0.0.0.0 ce eee 12 


Cap typically conical or bell-shaped and scarcely expanding; usually growing in grassy areas 
ee Pe ee ee ee fe oe eee ee ee ee ee P. semilanceata, p. 370 
Cap differently shaped and/or growing in moss or wet places ............0 00.00 eens ile) 


Growing in woods or grass in eastern North America (especially the South); cap dark brown to 
rusty-brown, fading to ochre or yellow-brown, bell-shaped to convex ..............-0-00- 
er Oa ee ee eee (see Naematoloma ericaeum under N. dispersum, p. 384) 


INOUASHA DOVE oe a See kote iy ae ame Hatin cee et aS ie fae en eM NT, 14 
Cap tawny to dull orange-brown; base of stalk with hairs; found in wet areas, especially common 

Ma tite Panic INOTLINVESE 06 ok oe ho eb eas eee ede eet P. (~Galerina) corneipes 
NS rs ps PIMC ene are cre eee, SOR cc ue ce Ee Mee Ns) 


Growing in swamps or bogs; stalk very long (5 cm or more) and thin; cap reddish-brown to 
bo ete Fas Wad MTC Neate er ere ee cre ee ears aera Ne, eee eres. eae th Ne P. atrobrunnea 
Growing in moss; stalk usually less than 6 cm long; cap dark reddish-brown to tawny or yellow- 
cGy ae ee. . Pe ee. ew ee P. montana 


Psilocybe coprophila is the most common and widespread member of its genus. Note small size and 
growth on dung. Cap is brown to red- or orange-brown and viscid when moist. 


Psilocybe coprophila (Meadow Muffin Mushroom) 


CAP 0.5-2 (3) cm broad, hemispherical to convex or broadly bell-shaped, or at times nearly 
plane in age; surface viscid when moist, then dry, smooth or with minute white particles or 
patches at margin (when young), dark reddish-brown to cinnamon-brown, brown, or 
orange-brown, fading to tan or sometimes grayish-brown as it dries (or darker from spore 
dust); margin striate when moist. Flesh thin, brownish. GILLS adnate to slightly de- 
current, fairly well-spaced, grayish-brown becoming deep purple-brown or black. STALK 
1-4 cm long, 1-4 mm thick, more or less equal, fibrillose, pallid to yellowish or brown, 
darkening in age but not bruising blue. VEIL absent or rudimentary and evanescent. 
SPORE PRINT purplish-brown to nearly black; spores | 1-14 x 6.5-8.5 microns, elliptical, 
smooth. Chrysocystidia absent on gills. 


HABITAT: Solitary or in small colonies on dung and manure (especially cow patties); 
widely distributed. It is one of our most common dung fungi, fruiting whenever it is damp 
enough. It can be “raised” by bringing home a “meadow muffin” and keeping it moist. 


EDIBILITY: Generally regarded as harmless, butsome strains apparently containenough 
psilocybin to be rewarded with the euphemistic label “active.” A large number would be 
needed to produce any noticeable effects, however. 


COMMENTS: The small size, viscid brownish cap, purple-brown to dark brown spore 
print, and absence of an annulus (ring) distinguish this diminutive dungaddict. Alsofound 
on dung is P. (=Stropharia) merdaria, which is similar, but has a dingy yellow to orange- 
brown or cinnamon-brown cap, and a veil which often forms a fibrillose annulus (ring) 
on the stalk. It is common also, and widely distributed. Other species: P. angustispora is 
a minute conical brown inhabitant of the Pacific Northwest; it grows on the dung of elk, 
sheep, ctc: 


Psilocybe semilanceata (Liberty Cap) 


CAP 0.5-2.5 cm broad and high, narrowly conical to bell-shaped with a pointed umbo, 
scarcely expanding in age; surface smooth, chesnut-brown to brown or olive-brown and 
at least slightly viscid when moist, fading to tan, olive-buff, or even yellowish as it dries; 
margin sometimes with bluish or olive stains. Flesh very thin, pallid. GILLS adnate to 
adnexed or seceding, pallid, soon becoming gray, then finally dark purple-brown or 
chocolate-brown,; edges whitish. STALK 3-10 cm long, 1-2 (3) mm thick, equal, often 
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curved or sinuous, pliant, whitish or with brownish base, sometimes with a bluish or blue- 
green tinge in age, especially at base. VEILabsent or rudimentary. SPORE PRINT purple- 
brown; spores | 1-14 x 7-9 microns, elliptical, smooth. Chrysocystidia absent on gills. 


HABITAT: Widely scattered to gregarious in pastures, tall grass, etc., but not on dung; 
widely distributed. It is especially common west of the Cascades from northern California 
to British Columbia. It fruits from late summer through early winter or sometimes in the 
spring. I have not found it in our area. 


EDIBILITY: Hallucinogenic (see p. 895), and often gathered for recreational use despite 
its small size. It is not as potent as P. cyanescens, but is much stronger than P. pelliculosa. 


COMMENTS: The liberty cap is one of the most distinctive “pupil-dilating” Psilocybes. 
The sharply conical or “peaked” cap, dark spore print, small size, and growth in grass 
(often tall) make it distinct. The flesh and stalk bruise blue only slightly, ifatall, but may age 
olive or slightly bluish. Another “liberty cap,” P. pelliculosa, is often mistaken for P. semi- 
lanceata. It is common under conifers in the Pacific Northwest and northern California. 
In addition to its different habitat, it is not quite as conical and has a more pronounced 
tendency to bruise or age blue-green. It is only mildly hallucinogenic, with 20-40 caps 
constituting an “average” dose. A third species, P. silvatica, has spores less than 10 microns 
long; it also grows under conifers and occurs across the northern half of the continent. 
There are also a number of small to minute, more or less conical, brown or gray Psilocybes 
(e.g., P. montana) that do not contain psilocybin. They grow mostly in bogs orin beds of 
moss and are very difficult to distinguish (see key to Psilocybe). Allof the species discussed 
above, including the liberty cap, resemble Panaeolus species, but have a viscid pellicle 
(skin) that peels easily from the cap, slightly paler spores, and do not grow in dung. 


Psilocybe cyanescens (Potent Psilocybe) Color Plate 88 


CAP 1.5-4 (5) cm broad, soon convex to broadly convex, then plane or with an uplifted, 
often wavy margin; surface smooth, viscid when moist, dark brown or reddish-brown 
becoming caramel-brown, then fading as it dries to tan, yellowish-brown, or paler; 
sometimes with blue or blue-green stains, especially near margin. Flesh thin, bruising blue 
or blue-green. GILLS typically adnate but sometimes seceding, fairly close, brown or 
cinnamon-brown becoming dark smoky-brown or sometimes bluish-stained; edges 
whitish. STALK 3-8 cm long, 2-6 (8) mm thick, equal or with an enlarged base, sometimes 
curved; dry, whitish, but staining blue to bluish-green when handled or bruised. VEIL 
fibrillose or cobwebby, copious but disappearing or at most forming a very slight ring 
or hairy zone on stalk. SPORE PRINT purple-brown to purple-gray or purple-black; 
spores 9-12 x 5-9 microns, elliptical, smooth. Chrysocystidia absent on gills. 


HABITAT: Widely scattered to densely gregarious on wood chips, sawdust, mulch, and 
humus, and on lawns rich in lignin; partial to coniferous debris, but also fond of alder 
and eucalyptus. It is fairly common in the San Francisco Bay area in cold weather 
(December-February), especially in landscaped areas and mulched flower beds, and is 
also fairly common in Oregon, Washington, and British Columbia. It is easily cultivated, 
and its aggressive mycelium responds readily to transplanting—given the proper 
conditions. 


EDIBILITY: Hallucinogenic (see p. 895) and extremely potent, especially raw. Along with 
P. baeocystis and P. strictipes (see comments), it is the most powerful known hallucino- 
genic mushroom in the north temperate zone. Only one or two caps are needed to induce 
marked changes in perception and sensation. Psilocin is primarily responsible, with 
psilocybin and possibly other compounds contributing to the effects. Together they are 
said toconstitute 0.6% of the mushroom onadry weight basis—substantially more than the 
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better known P. cubensis. A six-year-old Washington boy died after ingesting an unknown 
quantity of P. baeocystis along with other unidentified mushrooms. However, effects on 
adults other than those typical of psilocybin- and psilocin-ingestion have not been 
reported. 


COMMENTS: The dark spores, viscid caramel-browncap that fades as it dries, evanescent 
veil, and blueing of the stalk and flesh are the fallible fieldmarks of this potent Psilocybe. 
There are two very similar, closely-related, equally potent species on the west coast: P. 
baeocystis, with a less copious veil and more conical cap that is usually olive-brown when 
young; and P. strictipes, witha long, slender stalk (10-13 cmlong, 2-3 mm thick). They may 
well occur in California, but earlier reports of P. baeocystis from San Francisco were 
apparently based on P. cyanescens. Spore prints should be taken to distinguish all three of 
these species from deadly Galerinas and other “LBM’s.” 


Psilocybe stuntzii_ —_ (Stuntz’s Blue Legs) 


CAP 1-4 (5) cm broad, bluntly conical becoming convex to broadly umbonate, plane, 
or with an uplifted margin in age; surface smooth, viscid when moist, color variable: deep 
olive-brown to chestnut-brown when young, but often fading as it ages or dries to dingy 
yellow-brown or yellowish-buff; margin striate when moist and often tinged greenish. 
Flesh thin, pallid to brownish. GILLS adnate or adnexed, pallid soon becoming grayish 
or brownish; close or fairly well-spaced. STALK 2-6 cm long, 1.5-4 mm thick, equal or 
thicker at either end, often curved, yellowish to brown or sometimes with darker or bluish 
stains, especially below; not viscid, often with mycelial threads at base. VEIL membranous 
but thin; forming a fragile ring or fibrillose zone on stalk which is often blue or bluish- 
green but eventually may be darkened by falling spores or may disappear. SPORE PRINT 
dark purple-brown; spores 8-12 x 6-8 microns, elliptical, smooth. Chrysocystidia absent 
on gills. 


HABITAT: Scattered to densely gregarious or clustered on wood chips, mulch, etc., in 
lawns, gardens, and landscaped areas; also under conifers and in fields. It is known only 
from the west coast and is especially common in the Puget Sound region of Washington in 
the fall, early winter, and spring. (The appearance of large numbers in wood chip mulchon 


Psilocybe stuntzii growing in a flower pot mulched with fir bark. Note the annulus (ring) on stalk 
and the viscid cap (at least when moist). The white globules are fertilizer pellets. 


PSILOCYBE 2/3 


the University of Washington campus in Seattle more than a decade ago helped spur the 
“magic mushroom” craze that subsequently swept the Pacific Northwest.) In our area I 
have found it in mulched flower pots. 


EDIBILITY: Weakly hallucinogenic (see p. 895), but popular with “magic mushroom” 
hunters because it often fruits in large numbers. Be sure not to confuse it with deadly 
Galerina species, which can look quite similar, but have rusty-brown spores—they will 
even grow intermixed with P. stuntzit! 


COMMENTS: Like the liberty cap (P. semilanceata), this “LBM” contains psilocybin, 
but bruises blue only weakly if at all. However, the dark spore print and ring on the stalk 
plus the viscid cap when moist are distinctive. It is named after the late, great Dr. Daniel 
Stuntz of the University of Washington, who was the first person to collect it—or more 
precisely, the first to collect specimens for the herbarium rather than for consumption! 
The common name, which was coined by Gary Lincoff, is apparently a reference to the 
tendency of the stalk or “leg” to stain bluish, though it often won’t stain. Other species: P. 
caerulipes of eastern North America also blues only slightly if at all; it has a more or less 
evanescent veil and grows on hardwood logs and debris. Like P. stuntzii, it is weakly 
hallucinogenic. 


Psilocybe cubensis (Magic Mushroom) 


CAP 1.5-8(10)cm broad, broadly conical or oval or bell-shaped (often with an umbo) when 
young, gradually expanding to convex, broadly umbonate, or plane; surface smooth or 
with small whitish veil remnants when young, viscid when moist, soon dry, color variable: 
whitish with a brown to yellowish center, or entirely yellow to yellowish-buff to yellow- 
brown, or sometimes cinnamon-brown when young and sometimes dingy olive in old age; 
bruising and aging bluish; margin sometimes hung with veil remnants. Flesh firm, white, 
staining blue or blue-green when bruised. GILLS close, adnate toadnexed or seceding to 
free; pallid, soon becoming gray, then deep purple-gray to nearly black; edges whitish. 
STALK 4-15 cm long, 0.4-1.5 cm thick, equal or more often thicker below, dry, white or 
sometimes yellowish to yellow-brown, aging or bruising blue or blue-green; smooth. VEIL 
membranous, white or bluish-stained, usually forminga thin, fragile, superiorring onstalk 
which is blackened by falling spores. SPORE PRINT dark purple-brown to blackish; 
spores 11-17 x 7-12 microns, elliptical, smooth, thick-walled, witha large apical germ pore. 
Cystidia present on faces of gills, but chrysocystidia absent. 


HABITAT: Solitary or in groups on dung and manure, especially in cattle pastures; widely 
distributed in the tropics and subtropics—Colombia, Central America, Mexico, etc.—and 
in the Gulf Coast region of the United States. Since it is being cultivated ona widespread 
basis, it may eventually turn up in the warmer parts of California—as it did in Santa Cruz 
during muggy summer weather (on compost from a “magic mushroom” farm). It can be 
cultivated ona variety of simple grain or compost mediums, but strict temperature control 
and sterile conditions are necessary to induce growth and prevent contamination. 


EDIBILITY: Hallucinogenic (see p. 895). It is not as powerful on a dry weight basis as 
P. cyanescens, but is larger. At one time the demand for “magic mushrooms” far out- 
stripped the supply, with the result that many of the “psilocybin” mushrooms sold on the 
street were actually grocery store mushrooms (Agaricus bisporus) laced with LSD or other 
substances (one sample I examined proved to bea soggy chanterelle soaked inammonia!). 
Now that cultivation procedures have been refined, you’re much more likely to get the real 
thing. It is often sold dried, though drying decreases the potency. The mycelium is also 
“active.” Ironically, natives of Oaxaca, Mexico, consider this species inferior to others, 
such as P. mexicana (perhaps because it was unknown to them until the Spaniards intro- 
duced cattle). Instead of using it themselves, they sell it to eager gringos! 


Psilocybe cubensis 1s best told by its shape, whitish to golden-brown cap color, and tendency to stain 
blue when handled, especially on the stalk. It is common on dung in tropical and subtropical regions. 


COMMENTS: This is the largest, handsomest, and best known of all the “psilocybin” 
mushrooms. The brownish to yellow or pallid cap, membranous ring on the stem, and 
tendency to bruise blue are the main fieldmarks—plus its growth in fields, usually on cow 
patties. It resembles the yellow-capped Stropharias (e.g., S. semiglobata) so closely that 
it is called Stropharia cubensis by many mycologists. The Stropharias, however, do not 
stain blue. In shape it resembles Agrocybe praecox, but the spore print 1s darker, and it 
has a decidedly different “aura’”—or so I’m told by at least one certified fruitcake! Other 
species. The “Landslide Mushroom,” P. caerulescens, is another common, blue-staining, 
hallucinogenic species that occurs along the Gulf Coast as well as in Mexico. It has an 
evanescent veil, bitter taste, and an olive-black cap when young that may become redder 
(e.g., reddish-brown) in age. As its name implies, it grows in recent landslides, as wellas on 
sugar cane mulch and other debris. P. tampanensis, discovered in Florida, is a slender- 
stemmed hallucinogenic species that forms |-2” underground “tubers.” 


STROPHARIA 


Small to medium-sized, saprophytic mushrooms. CAP usually viscid when moist and often brightly 
colored; typically convex to plane or umbonate. GILLS typically attached, dark brown to gray, 
purple-gray, or black at maturity. STALK often fleshy, but sometimes slender; central. VEIL 
present, usually forming an annulus (ring) on stalk. VOLVA absent. SPORE PRINT deep brown 
to purple-brown, purple-black, or black. Spores typically elliptical and smooth, witha germ pore. 
Chrysocystidia usually present on gills. Cap cuticle filamentous. Acanthocytes usually present in 
mycelium. 


THIS is a medium-sized genus of brightly colored mushrooms with a well-developed, 
persistent veil, attached gills, and dark (purple-brown to black) spores. The cap is 
usually viscid and some shade of yellow, yellow-brown, orange, red, green, blue, or white. 
In most cases the veil is membranous and forms a distinct annulus (ring) on the stalk, but 
in some species, suchas S. semig/obata, it forms only a fibrillose zone (as in Naematoloma 
and Psilocybe), and in others, e.g., S. ambigua, it leaves copious remnants on the cap 
margin. An interesting and apparently unique microscopic feature of Stropharia is the 
presence of acanthocytes (needlelike calcium oxalate crystals) in the mycelium of many 
—if not all—species. 

Stropharia is most apt to be mistaken for Agaricus, which has chocolate-brown spores 
and free gills which are frequently pink when young, and for Agrocybe, which has a 
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browner (never purple-brown) spore print and dry to only slightly viscid cap. Stropharia 
intergrades to some extent with Psilocybe, but in the latter (as defined here) either the stalk 
bruises bluish-green or the veil does not form an annulus or the cap is brownish to buff. 
Most Stropharia species are found in humus, grass, or dung, but.a few grow on decayed 
wood or wood chips. Woodland species can be mistaken for Naematoloma, but asa rule 
they rarely grow in the clusters typical of that genus, and their veil is more persistent. 


Many Stropharias are attractive, but only the large and distinctive S. rugoso-annulata 


is commonly eaten. Some species may actually be poisonous, though there are conflicting 
opinions on this point. Seven representatives of the genus are described here. 
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Key to Stropharia 


Cap brick-red to reddish to orange and small (typically less than6cm broad) ............. 
Guin J . ieee tae ee oe (see Naematoloma aurantiaca & others, p. 382) 


Dimtcrentivveslencdanderlinoer .. 8... ... Tee eee Gs eee: Bos ap Me es os 2 
Cap and/or stalk blue to green when fresh (or partially so), but often fading or developing 

Yellowish TOMES MABE 6 oa boy os kas ghee s beet eee eect ss S. aeruginosa & others, p. 380 
USGS IDO VGR Aira Rete ape raat Uae EOS ete Nhe Menu eaes cn ee eens coe 5 
Growing in dung, manure, grass, compost, or mulched or landscaped areas ............. 4 
Notas above, WanallyserowintiiiwOOdem WR cM cal Mees «nw Ma cg s ou 5 vgpgy se ogee es 9 
Veil membranous, usually forming an annulus (ring) that is often striate or grooved (on upper 

surface); stalk generally 1-2 cm thick or if thinner then usually rather short ............ S) 
Notms above: stalk usually atleast. 5 cm long aid slender |%..2..2252.. 2.2600 -.455e ene is 
Cap 4-15 cm or more broad, wine-red to reddish-brown to tan, yellow-brown, or even grayish- 

brown: staleatleast | cm thick, 2 64c), uo se ge ie see S. rugoso-annulata, p. 378 
Not as above; usually smaller and more slender; cap white to yellowish or yellow-brown .. 6 
Cap white or tinged yellowish to ochre at center ..S. melanosperma (see S. coronilla, p. 377) 
Cap golden=brown to yellowish'erefeamy .. 0G 00" .2. 462. eee ks oe S. coronilla, p. 377 
Stalk viscid or slimy below the veil, at least when moist ..... S. semiglobata & others, p. 376 
SMe vASClch, me a eran, Che aceon rt Geo eaenceaee Rone meg me ucr aes a ene Ne enna Eee e eS 8 
Cap smooth (without scales) and white to yellowish when fresh, and usually less than 6 cm broad; 

stalk neither cottony norscaly ..... S. umbonatescens & others (see S. semiglobata, p. 376) 
CEES 2c een 1 2 ee we. eR Be. 9 
Cap scaly or fibrillose and not viscid; stalk thick (at least | cm) and scaly below the ring 

niulic” as a, S. kauffmanii, p. 380 
IN GtGdS A DOMERRAetae . tee, ae. an, . aee Becen em eterna ccturnlne. ieneerminn aamaatte cer iene her 10 


Cap small (less than 5 cm broad), without scales, chestnut-brown to olive-brown or olive-gray 
when moist, sometimes fading to yellow-brown or buff as it dries; stalk only 2-4 mm thick; 
annulus (ring) often greenish- or bluish-tinged ................... (see Psilocybe, p. 368) 

NOES EIN: <i SM oo ec oe 1] 


Stalk slender, brownish, with small scales below the annulus (ring); cap tawny-orange to yellow- 
ish to brown or olive-brown, small (less than 8 cm broad), often umbonate and with small, 
often concentrically arranged scales (but these sometimes washed off); growing on rotten 
wood, sawdust, debris, etc.; especially common in the Pacific Northwest ................ 
ere ee a res ae oe S. squamosa (see S. kauffmanii, p. 380) 


IOVS OVE! B.S kan. cenene rere eres Bis ee tenga Rei ae: carat LONG .SMUIEN fate 12 
Cap typically some shade of yellow or cream; veil typically shredding, most of it remaining on 

cap margin or forming only a slight annulus (ring) on stalk ............0..00.00 ee eeu 13 
Not. dsiabove;*veil ustially forming a@argée anfinlusidn'stalk |, cy. 20e. Oe, 14 


Stalk usually at least 0.6 cm thick, often cottony or shaggy; found in woods S. ambigua, p. 377 
Stalk more slender (less than | cm thick), not shaggy or only slightly so; growing in a wide 
Vania trimoilelicila PAS os es ee ets ge hee ee ae S. riparia (see S. ambigua, p. 377) 


Cap yellowish, often with darker (brownish) spots; found under hardwoods and in lawns and 
other open places in eastern U.S. (especially the South) .. S. harditi (see S. coronilla, p. 377) 
Cap dull brown or shaded with gray, purple, etc.; found in northern North America, usually 
Wer COMMERN ose. ce Mesa. Mes cru een vid ss ese by eeaw ee vu S. hornemannii, p. 379 


Stropharia semiglobata. Left: Small specimens. Right: A larger one. It resembles Psilocybe cubensis, 
but does not stain blue. The veil does not always form a distinct ring on stalk. Note long slender stem. 


Stropharia semiglobata (Hemispherical Stropharia) 


CAP 1-5 (6) cm broad, hemispherical (rounded) or broadly bell-shaped, becoming 
convex or rarely plane; surface smooth, viscid or slimy when moist, pale yellow to straw 
colored, yellowish-buff, or yellow-brown; margin often paler, sometimes hung with 
whitish veil remnants. Flesh pale or watery yellowish, thin. GILLS typically adnate but 
sometimes seceding, at first grayish, then dark purple-brown to black. STALK 5-8 (13)cm 
long, 2-6 mm thick, typically long and slender, equal orslightly enlarged at base; somewhat 
fibrillose above the veil, viscid or slimy below(when moist); white to yellowish. VEILslimy, 
delicate, forming a fragile, superior, fibrillose ring or zone onstalk whichissoon blackened 
by falling spores, or sometimes disappearing entirely. SPORE PRINT dark purple-brown 
to black; spores 15-19 x 7.5-10 microns, elliptical, smooth. Chrysocystidia present on gills. 


HABITAT: Solitary or in small groups on dung, manure, rich soil, straw, and grazed or 
fertilized grass; widely distributed, and one of our most common dung fungi. In our area it 
fruits whenever it is damp, often in the company of Psilocybe coprophila and the Pan- 
aeolus campanulatus group. 


EDIBILITY: Edible, but slimy and mediocre according to most sources. As usual, how- 
ever, Captain Charles Mcllvaine disagrees, stating that, “the caps are equal to any 
mushroom—tender, good, and harmless.” 


COMMENTS: Our most common and uninteresting Stropharia, this species is sometimes 
mistaken for the considerably more interesting Psilocybe cubensis, which has a more 
prominent ring and stains blue or green when bruised. The viscid to slimy yellowish cap, 
slender viscid or slimy stem, and dark gills set S. semig/obata apart. The veil may forma 
slight ring, but is not as membranous as that of S. coronilla. There are several closely 
related species or variants which are difficult to distinguish, including: S. stercoraria, with 
cap usually plane at maturity, stalk not viscid or only slightly so, and spores larger; S. 
siccipes, with a dry, sometimes rooting stalk and smaller spores; S. (=Psilocybe) umbona- 
tescens, with a conical to distinctly umbonate cap, dry stalk, and similarly-sized spores; 
and Psilocybe (=Stropharia) merdaria (seecomments under P. coprophila). Allof theseare 
partial to dung, manured ground, and grass, while S. albonitens, another similar species, 
grows on the ground ina variety of habitats. It has a whitish or yellow-tinged, often umbo- 
nate cap and a membranous but thin or evanescent veil. Agrocybe species are also similar 
in color and shape, but have browner gills and a brighter or browner spore print. See also 
S. riparia (under S. ambigua). 


Stropharia coronilla, various stages of development. This grass-inhabiting species looks like a small 
Agaricus, but has attached gills and a striate or grooved annulus (ring). Note relatively short stalk. 


Stropharia coronilla (Garland Stropharia) 


CAP 2-6 cm broad, convex to plane or slightly uplifted in age; surface usually smooth(but 
in one form with small orangeish scales), slightly viscid when moist, golden-brown to 
yellowish, yellowish-buff, or creamy. Flesh soft, white. GILLS adnate or at times adnexed 
in age, close, pallid becoming grayish, then purplish or purple-gray to purple-black. 
STALK 2-5 cm long, 3-6 (10) mm thick, usually rather short, more or less equal, not viscid; 
whitish, minutely scaly or cottony above the ring, fibrillose to smooth below; base often 
with white mycelial threads. VEIL membranous, white, forming a persistent, median to 
superior ring on stalk; ring usually striate or grooved on upper surface and soon darkened 
by spores (but in one form not striate). SPORE PRINT dark purple-brown to blackish; 
spores 7-11 x 4-5.5 microns, elliptical, smooth. Chrysocystidia present on gills. 


HABITAT: Scattered to gregarious onlawnsand baseballfields, alsoin pastures and other 
grassy areas; widely distributed but not particularly common, at least in our area. It fruits 
most any time but is most frequent in the fall. 


EDIBILITY: Dubious—poisonous according to some; hardly worth experimenting with. 


COMMENTS: This attractive little Stropharia is often mistaken for an Agaricus, but has 
attached rather than free gills and a frequently grooved or lined (striate) ring. It is shorter 
than S. semiglobata, the ring is more prominent, and the stalk is not viscid. Forms witha 
deeply grooved ring have been called S. bilamellata. A similar, widespread species witha 
paler (whitish or tinged creamy to ochre at center) cap, S. melanosperma, grows on dung 
or in pastures. S. hardiiisaslightly larger(cap up to 10cm broad) eastern species that grows 
in grass as wellas in woods. Its veil is moreapt todisappear inage and it has smaller spores. 
Like S. coronilla, it is easily confused with Agaricus, but has attached rather thanfree gills. 


Stropharia ambigua (Questionable Stropharia) Color Plate 89 


CAP 3-15 cm broad, obtuse to convex, becoming plane or even uplifted in age; surface 
smooth, viscid orslimy when moist, yellow to yellowish-brown to yellowish-buff, tawny, or 
sometimes nearly white; margin hung with cottony white veil remnants. Flesh white, thick, 
soft. GILLS pale gray, gradually darkening to purplish-gray or purplish-black; close, 
typically adnate but sometimes seceding. STALK 6-18 cmlong, 0.5-2 cmthick, more or less 
equal, often long; stuffed or hollow; silky and white above the veil, clothed with soft, dry, 
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delicate, cottony white scales below (but these sometimes wearing off); often yellowish 
toward base in age; base often with white mycelial threads attached. VEIL soft, white, 
cottony, leaving shreds or strands on the cap margin and sometimes a superior ring or 
ragged zone on the stalk. SPORE PRINT dark purplish to nearly black; spores 11-14 x 6- 
7.5 microns, elliptical, smooth. Chrysocystidia present on gills. 


HABITAT: Solitary to scattered or in groups in rich humus, usually under conifers, but 
also with alder and other hardwoods; known only from the Pacific Coast. It is fairly 
common in our area from late fall through early spring, especially in dank, cold places (in 
rain forests, along woodland streams and gullies, etc.). 


EDIBILITY: Edible ? According to one authority, it tastes “like old leaves.” As I do not 
make a habit of chewing on old leaves, I cannot attest to the validity of this comparison. 


COMMENTS: There is nothing ambiguous or questionable about this elegant, stately 
fungus. It is our most common woodland Stropharia and at its best is one of the most 
exquisitely beautiful of all mushrooms—well worth seeking out. The soft, delicate white 
scales that sheathe the stem and the strands of veil tissue on the cap marginare very striking. 
Amanita gemmata is somewhat similar in color but has white gills; S. hornemannii has a 
duller cap and more prominent ring. Other species: S. riparia (=S. magnivelaris?) is a 
somewhat similar but slightly smaller and slimmer(stalk less than | cm thick) species thatis 
fairly common in the West in a variety of habitats (under aspen and alder, along streams, 
under mountain conifers, etc.). Its veilis thinner than that of S. ambiguaand more kleenex- 
like, and often leaves remnants on the cap near the margin rather than dangling from the 
margin itself. Also, the stalk is not nearly so shaggy as that of S. ambigua, and the cap, 
although similar in color, is more apt to be slightly umbonate. 


Stropharia rugoso-annulata (Wine-Red Stropharia) 


CAP 4-15 (20) cm broad, obtusely bell-shaped or convex becoming broadly umbonate to 
plane; surface smooth, slightly viscid or dry, color variable: wine-red to purple-brown 
to reddish-brown when fresh, but fading to tan, straw-color, oreven grayish as itages. Flesh 
thick, fairly firm, white. GILLS adnate or notched (but sometimes becoming free in age), 
crowded, at first whitish but soon gray and finally purple-gray to purple-black with whitish 
edges. STALK 7-12 (25) cm long, |-3 (7) cm thick, often enlarged at base, white or dis- 
coloring yellowish to brownish in age; base often with white mycelial threads attached. 


Left: Close-up of the shaggy veil of Stropharia ambigua. Right: Stropharia rugoso-annulata. Cap 
color ranges from wine-red to tan. The cultivated version is often much more robust. 


STROPHARIA 379 


VEIL membranous, white; forming a thick, persistent, superior ring on stalk that is soon 
blackened by falling spores; ring grooved or lined (striate) on upper surface and often split 
radially into segments. SPORE PRINT deep purple-brown to black; spores 10-15 = 6-9 
microns, elliptical, smooth. Chrysocystidia present on gills. 


HABITAT: Scattered to gregarious in mulch, wood chips, straw, lawns, gardens, and 
other cultivated areas; widely distributed. It is quite common in New England and has 
also turned up in Washington. I have yet to find it in our area, but it is bound to turn up 
sooner or later (probably sooner). 


EDIBILITY: Edible, and the best of the genus for the table. It is easily grown at home and 
widely cultivated in Europe (particularly eastern Europe). The flavor is fairly good— 
reminiscent of “undercooked potatoes soaked in burgundy,” according to Rick Kerrigan. 


COMMENTS: This large, handsome Stropharia is easily recognized by its wine-red to tan 
cap, purple-black spores, and grooved, often segmented or clawlike annulus (ring). Its 
growth in planted areas suggests that it isan “alien,” but its originis unknown. The gillsare 
never pink as in Agaricus, and they are attached to the stalk—at least when young—and the 
spores are purple-black rather than chocolate-brown. 


Stropharia hornemannii 


CAP 4-12 (15) cm broad, obtuse to convex, becoming broadly umbonate or plane; surface 
viscid or slimy when moist, smooth or witha few whitish scales (veil remnants) near margin; 
dull brown to dingy purple-brown, grayish-brown, grayish-purple, or smoky reddish- 
brown, often fading in age to yellow-brown or grayish-tan. Flesh thick, soft, white; taste 
rather disagreeable. GILLS typically adnate but sometimes seceding, broad, close, pale 
gray becoming purple-gray to dull purple-brown to nearly black. STALK 5-15 cm long, 
0.5-2.5 cm thick, more or less equal, silky-smooth above the ring, sheathed with soft, dry, 
delicate, cottony white scales below, at least when young; base often with white mycelial 
threads. VEIL membranous, white, forming a persistent, flaring or skirtlike, superior ring 
on stalk which is darkened by falling spores. SPORE PRINT purple-brown to purple- 
black; spores 10-14 x 5.5-7 microns, elliptical, smooth. Chrysocystidia present on gills. 


Stropharia hornemannii has a shaggy stalk like that of S. ambigua, but its veil is much more mem- 
branous and forms a prominent annulus (ring) on the stalk. 
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HABITAT: Solitary, scattered, or in small groups on ground or rotting wood under 
conifers; widely distributed in northern North America. Like S. ambigua, it is quite 
common in the late summer and fall in the Pacific Northwest and northern California, but 
does not seem to range as far south as that species (I have yet to find it in our area). In Mt. 
Rainier National Park in Washington the two species can often be found growing together 
on the Longmire Trail. 


EDIBILITY: Unknown, but not worth experimenting with because of its poor taste. 


COMMENTS: This beautiful mushroom resembles S. ambigua, but hasa duller (browner 
or grayer) cap, and its veil forms a prominent, well-developed annulus (ring) rather than 
leaving copious strands on the cap margin. S. depilata is apparently a synonym. Other 
species: Pholiota albivelata is somewhat similar, but smaller (cap 4-8 cm broad, pinkish- 
brown to vinaceous-brown), with a white stalk that is scurfy or scaly below the mem- 
branous, persistent, striate annulus. It is placed in Pholiota because it has cinnamon- 
brown to dark yellow-brown spores; however, it has acanthocytes on the mycelium, 
suggesting that, like P. suwbcaerulea, it belongs in Stropharia. It occurs under conifers 
in the Pacific Northwest and northern California, but rarely fruits in large numbers. 


Stropharia aeruginosa —_(Blue-GreenStropharia) Color Plate 91 


CAP 2-6 (8) cm broad, broadly bell-shaped to convex becoming broadly umbonate or 
nearly plane; surface viscid when moist, smooth or witha few whitish scales (veil remnants) 
near margin; bright green to blue-green when fresh, developing yellow tones in age. Flesh 
soft, white or tinged blue. GILLS typically more or less adnate (but may secede), fairly 
close, at first pallid but soon grayish, finally purple-brown or chocolate-brown. STALK 
3-8 cm long, 3-8 (12) mm thick, more or less equal, smooth and pallid above the ring, 
colored like the cap or paler below, and usually with small cottony scales; often slightly 
viscid when moist. VEIL membranous, white, soft, forminga fragile, superior ring onstalk 
which often disappears inage. SPORE PRINT dark purple-brownto purple-black; spores 
6-10 x 4-5 microns, elliptical, smooth. Chrysocystidia present on gills. 


HABITAT: Solitary or in small groups in rich soil, humus, woody debris, or sometimes 
even in grass; widely distributed. I have not found it in our area, but it is quite common in 
southern California, especially in the winter under oak. In the Southwest I’ve collected 
it under aspen in the summer, and in the Pacific Northwest I’ve seen it under conifers. 


EDIBILITY: Not recommended. It is deemed poisonous by many authors, but is 
supposedly eaten in Europe. 


COMMENTS: This is one of the most distinctive of all the agarics, easily identified by 
its viscid, greenish to blue-green or yellow-green cap and gray to chocolate-brown or 
blackish-brown gills. Two similar species occur under conifers in the Pacific Northwest: 
S'. albocyanea, with a paler (whitish to yellowish) cap and stalk tinged variously with 
blue or blue-green; and Pholiota subcaerulea, with a bluish cap (when fresh) and paler 
(cinnamon-brown) spores and mature gills. 


Stropharia kauffmanii Color Plate 90 


CAP 5-15 cm broad, convex to plane; surface not viscid; covered with brown to yellow- 
brown or grayish-brown scales on a dull yellowish or tan background; margin some- 
times hung with veil remnants. Flesh thick, white. GILLS adnate or notched, narrow, thin, 
close or crowded, pallid becoming gray, then purple-gray to purple-black; edges often 
eroded. STALK 6-10 cm long, !.5-3 cm thick, equal or slightly swollen at base; whitish or 
creamy, with erect or recurved fibrillose scales, especially below the ring; base often with 
white mycelial threads. VEIL membranous, forming a fragile, white, superior ring onstalk 
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which is soon darkened by falling spores, or often disappears inage. SPORE PRINT dark 
purple-brown to purple-black; spores 6-8 = 4-4.5 microns, elliptical, smooth, apical germ 
pore absent or minute. Chrysocystidia present on gills. 


HABITAT: Solitary, scattered, orin groupsinrich humus, around brush piles and decayed 
woody debris, etc.—usually under hardwoods such as alder, cottonwood, and aspen, 
spring through fall. It occurs in northern California and the Pacific Northwest, but in my 
experience is more common in the aspen forests of the Southwest and southern Rockies 
than anywhere else. There it fruits, like most other mushrooms, in the summer. 


EDIBILITY: A tempting mushroom, but I can find no information on it. 


COMMENTS: The dry (non-viscid) scaly cap is unusual for a Stropharia, and combines 
with the scaly stem and violet-gray gills to distinguish this beautiful species. Its closest 
relative is probably Pholiota fulvosquamosa, which differs in having brown gills and 
brown spores. Both species are in some respects more typical of Agaricus than of the 
Strophariaceae, but have gills attached to the stem (at least when young). Another species 
with a scaly stalk, S. (-Psilocybe) squamosa, has a smaller, viscid cap (see key to Stro- 
pharia). \t is widely distributed, but particularly common in the Pacific Northwest. 


NAEMATOLOMA 


Small to medium-sized mushrooms found mostly on wood. CAP smooth, often brightly colored, 
usually not viscid. GILLS attached, dark at maturity. STALK usually slender, more or less central. 
VEIL typically present but evanescent or forming only a slight annulus (ring) on stalk. VOLVA 
absent. SPORE PRINT usually deep brown to purple-brown, rarely cinnamon-brown. Spores 
typically elliptical, with a germ pore. Chrysocystidia present on gills. Cap cuticle filamentous. 


THIS is a small group of dark-spored mushrooms with a brick-red to cinnamon-brown, 
yellow, greenish-yellow, or orange-red cap. A veil is usually present in young specimens, 
but does not normally form a ring, and the cap is not usually viscid, thereby helping to 
distinguish it from Stropharia. Psathyrella is often confused with Naematoloma, for 
good reason—the two genera were once grouped together in the genus Hypholoma(a name 
now used interchangeably with Naematoloma). However, Psathyrellas can be told in the 
field by their fragile flesh, white or pallid stalk, and brown to buff or whitishcap, and inthe 
laboratory by their cellular cap cuticle. Pholiota can also be confused with Naematoloma, 
but as defined here has a brown to cinnamon-brown spore print. 

Naematolomas are partial to cold weather, but occur throughout the mushroom season. 
The common species in our area fruit in tufts or large clusters on decaying wood, but may 
appear terrestrial if the wood is buried. Some species, however, fruit in a scattered to 
gregarious pattern on the ground, usually in cold northern bogs or under conifers in lignin- 
rich humus. Naematolomas may also occasionally turn up on lawns, but none grow on 
dung. They are not choice edibles, and at least one, N. fasciculare, is poisonous. Four 
species are described here. 


Key to Naematoloma 


1. Cap more or less brick-red, the margin usually pallid; typically growing in clumps on dead 


hardwoods in eastern North America ......... N. sublateritium (see N. aurantiaca, p. 382) 
[S BSCS cvs, i: Fa. A... ia ean rare eran mapa ererr re 2 
2. Cap orange to red or sometimes reddish-brown to brick-red; growing scattered to gregarious 
or tulted on ground, im woodchips) mulch, ete. can. ..as.... N. aurantiaca & others, p. 382 
2. Not as above (but cap may be orange or tawny at center and yellow at margin) .......... 3 
3.) stalk white, trmitine body tragile cap cuticle cellular ............. (see Psathyrella, p. 361) 
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4. Typically growing in tufts or clusters on wood (sometimes buried) or roots, or occasionally 


densely Srepanialls.OrkSaWGUSIOT WOOG GUIDE: popescesrc s. jcpsnce-decssacmcec poe ames naa umes acen cen trom exoncas S 
4. Typically growing widely scattered to gregarious (but not normally clustered) on ground or in 
Bogs Gi Inoss, Mainly UNdercOniters. ...2.f.. 5622...) ee N. dispersum & others, p. 384 
5. MGullstvellow toigreenish when YOune ........ 3%. <.Be Bs sass ceed N. fasciculare, below 
5. Gills pallid to grayish or grayish-brown when young ........ N. capnoides & others, p. 383 


Naematoloma aurantiaca (Orange Naematoloma) Color Plate 93 


CAP 1.5-5.5 cm broad, convex becoming broadly umbonate or plane; surface slightly 
viscid or dry, smooth, bright scarlet to red-orange or orange, or at times brick-red to rusty- 
reddish to reddish-brown; margin often hung with whitish veil remnants. Flesh pallid, not 
bruising blue. GILLS close, pallid or yellowish when young, then grayish-brown or gray- 
ish-olive and finally purple-brown to purple-black in old age; adnate or notched, some- 
times seceding. STALK (2) 3-7 (10) cm long, 2-6 (10) mm thick, equal or with the base 
slightly swollen or narrowed; white or tinged yellow above, developing bright orange to 
reddish-orange stains over the lower half; base sometimes with white to yellow mycelial 
threads. VEIL membranous but very thin, whitish, soon disappearing or forming a slight, 
easily-obliterated ring on stalk. SPORE PRINT dark purple-brown; spores 10-14 x 6-9 
microns, elliptical, smooth. Chrysocystidia present on faces of gills. 


HABITAT: Scattered to gregarious on wood chips, sawdust, and humus rich in lignin, 
but often appearing on lawns, in gardens, etc.; distribution uncertain and erratic, but 
fairly common in California. It is common in the parks of the San Francisco Bay area. It 
also occurs in Los Angeles, and I have found it in Santa Cruz growing from fallen 
eucalyptus seed pods. It likes the same habitats as Psilocybe cyanescens, but has a longer 
season, fruiting from fall through spring, or even in the summer if it is wet enough. 


EDIBILITY: Unknown. 


COMMENTS: Also known as Stropharia aurantiaca, this bright, attractive little mush- 
room is easily recognized by its reddish-orange cap, dark spore print, and tendency to grow 
in parks or gardens. It is probably an introduced species, but its origin is unknown. Other 
species: Stropharia thrausta(=S. squamosa var. thrausta)is asimilarly colored species with 
a frequently umbonate cap and reddish to orange scaly stem. It is widely distributed (I 
have seen it in New Mexico), but does not occur in our area. N. sublateritium of eastern 
North America has a brick-red cap with a paler marginand muchsmallerspores. It fruitsin 
clusters on dead hardwoods in the fall and early winter, and is edible and quite common. 


Naematoloma fasciculare —_ (Sulfur Tuft) Color Plate 92 


CAP (1) 2-5 (9) cm broad, at first broadly conical or bell-shaped, soon becoming convex, 
then broadly umbonate to plane; surface smooth, not viscid, bright sulfur-yellow to 
greenish-yellow, or at times yellow-orange (especially when young), the center sometimes 
darker (orange-tan to orange-brown); margin often hung with small veil remnants. Flesh 
thin, yellow; taste very bitter (rarely mild). GILLS close, typically adnate but sometimes 
seceding, at first sulfur-yellow, becoming greenish-yellow or olive, then finally dusted 
purple-brown to nearly black with spores. STALK 5-12 cmlong, 3-10(15) mm thick, equal 
or tapering downward, yellowto tawny, but often developing rusty or brownish stains from 
base upward; often curved or sinuous, dry, firm. VEIL thin, pale yellow, evanescent, or 
leaving slight vestiges on cap margin or an obscure fibrillose zone on stalk which is 
subsequently blackened by falling spores. SPORE PRINT purple-brown to deep purple- 
gray; spores 6-8 x 3.5-5 microns, elliptical, smooth. Chrysocystidia present on faces of gills. 


HABITAT: Gregarious, usually in tufts or dense clusters on decaying wood of both 
hardwoods and conifers, but sometimes growing from buried wood or roots and thus 
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appearing terrestrial; widely distributed. It is abundant in our area in the fall and winter, 
less so in the spring, and is one of the first woodland mushrooms you’re liable to encounter. 


EDIBILITY: Poisonous. In Europe and Asia it has caused several deaths; in America only 
gastrointestinal upsets have been reported. Fortunately, the bitter taste is a deterrent. 


COMMENTS: The yellow to greenish-yellow gills, dark spores, bitter taste, and clustered 
growth habit are the principal fieldmarks of this attractive, cosmopolitan mushroom 
Hypholoma fasciculare is a synonym. In age the clustered caps often assume a grayish or 
purple-brown tinge from a coating of spore dust. N. capnoides is quite similar in cap 
color, but its gills are gray to purple-brown (never yellow), and it hasa mild taste and grows 
only on conifers. Several similar Naematolomas grow on the ground (see N. dispersum). 
Other species: N. subviride is a small southern version of N. fasciculare; N. dispersum var. 
idahoense has a tawny to cinnamon-brown cap and bitter taste, and grows in clusters on 
conifers. For similar brown-spored species, see comments under Pholiota malicola group. 


Naematoloma capnoides (Conifer Tuft) 


CAP 2-7 cm broad, convex or slightly umbonate to plane; surface smooth, not viscid, 
yellow to tawny, orange-brown, rusty-brown, or cinnamon, the margin often yellowerand 
hung with veil remnants. Flesh thin, pallid; taste mild. GILLS close, usually adnate but 
often seceding, at first pallid, then grayish, finally dark grayto purple-brown. STALK 5-10 
cm long, 3-8 (10) mm thick, equal or tapered downward, dry, slender, pallid or yellowish 
above, often rusty-brown to tan or brownish below. VEIL evanescent or leaving small 
patches of tissue on cap margin and sometimes an obscure fibrillose zone onstalk. SPORE 
PRINT purple-brown to deep purple-gray; spores 6-7.5 x 3.5-4.5 microns, elliptical, 
smooth. Chrysocystidia present on faces of gills. 


HABITAT: Gregarious, usually in clusters, on rotting conifers; widely distributed, but 
especially common in the Pacific Northwest. I have seen it in our area in the falland winter 
on Douglas-fir, but it is not common. 


EDIBILITY: Edible, but thin-fleshed and not particularly tasty. 


COMMENTS: Also known as Hypholoma capnoides, this nondescript Naematoloma 
resembles its ubiquitous relative, N. fasciculare, in cap color, but has a mild taste and 
grayish rather than yellow or greenish-yellow immature gills. The stalk is often quite long 
in relation to the cap. Several Pholiotas look similar (see Pholiota malicola group), but 
have brown or cinnamon spores. Other species: A pale-capped version occurs under 
mountain conifers in the spring; it may or may not be a distinct species; N. radicosum of 
eastern North America is similar in color but has a deeply rooting base and bitter taste. 


Naematoloma capnoides. This slender-stemmed conifer-lover grows in tufts or clusters. It resembles 
N. fasciculare (see color plate) but does not have yellow or greenish gills. 
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Naematoloma dispersum (Dispersed Naematoloma) 


CAP |-4cm broad, bell-shaped, but sometimes expanding to convex oreven plane with an 
umbo; surface smooth, not viscid, tawny to tawny-orange, fading to yellowish; margin 
often hung with veil remnants. Flesh thin; taste typically somewhat bitter. GILLS usually 
adnate, but sometimes seceding, close, pallid, becoming dingy olive or olive-gray, then 
finally purple-brown with paler edges. STALK 6-12 cm long, 2-5 mm thick, equal, usually 
long and slender, rather tough and pliant but sometimes also brittle; yellowish above and 
brown to dark reddish-brown below. VEIL fibrillose or cobwebby, evanescent orleavinga 
fibrillose zone on upper stalk. SPORE PRINT purple-brown; spores 7-10 = 4-5 microns, 
elliptical, smooth. Chrysocystidia present on faces of gills. 


HABITAT: Widely scattered to gregarious in humus and debris under conifers; wide- 
spread, but particularly common in logged-over areas of the Pacific Northwest from late 
summer through early winter. It occurs in northern California, but not in our area. 


EDIBILITY: Unknown. 


COMMENTS: Also known as Hypholoma dispersum, this is one of several Naemato- 
loma species that characteristically grow ina scattered to gregarious fashion rather thanin 
clusters. The tendency of the gills to develop olive tints in age is one of its distinctive fea- 
tures, as is its tall slender stalk and purple-brownspore print. Itmay growinsmall tufts, but 
notin the large clumps typical of N. fascicu/are, and the stem is not white asin Psathyrella. 
There are a number of similar Naematolomas that are difficult to distinguish, but of little 
interest to the average collector since none are good edibles. Their ranks include: N. 
olivaceotinctum, with a greenish-tinted cap (and often gills) in age; NV. squalidellum and 
N. polytrichi, with yellow gills that become greenish-yellow in age; N. ericaeum, asouthern 
species with a slightly viscid brown to ochre cap; N. udum, witha browner cap and larger 
spores (14-18 microns long), “growing on muck in bogs, especially along rabbit runways” 
(A.H. Smith); N. elongatum, with dull cinnamon spores; and N. myosotis, growing in 
bogs, with a viscid cap and dull cinnamon spores (the latter two species are also placed in 
Pholiota). The above species are not as fragile as the Psathyrellas and do not have white 
stems. All tend to growin groups on troops on the ground rather than in clumps on wood. 


PHOLIOTA 


Mostly medium-sized mushrooms found on wood or woody debris or sometimes on ground. CAP 
usually viscid and/or scaly. GILLS typically adnexed to adnate to slightly decurrent. STALK 
central to somewhat off-center but not lateral, usually fleshy but frequently slender; often scaly 
below the veil. VEIL present; membranous, slimy, or fibrillose, disappearing or often forming an 
annulus (ring) on stalk. VOLVA absent. SPORE PRINT dull brown to cinnamon-brown or some- 
times rusty-brown. Spores mostly elliptical, smooth, usually with a germ pore. Chrysocystidia 
often present on faces (sides) of gills. Cap cuticle typically filamentous. 


PHOLIOTA is the largest genus of brown-spored, wood-inhabiting agarics. The fruiting 
body is usually larger and fleshier than in Galerina and Tubaria, a veil is always present 
in young specimens, and the stalk is well-developed and central to somewhat off-center. 
The veil can be fibrillose, cottony, slimy, or membranous, and in most cases leaves visible 
remains on the stem in the form of an annulus (ring) or a coating of scales over the lower 
portion of the stalk. 

Among the brown-spored wood-rotters, Crepidotus lacks botha veiland stem, Paxillus 
has distinctly decurrent gills and lacks a veil, while Gymnopilus may have a veil but hasa 
dry capand brighter(rustier or oranger) spores. Naematolomaand Stropharia intergrade 
somewhat with Pholiota, but are traditionally separated by their darker (purple-brown 
to blackish) spore color, as is Psathyrella. A few Pholiotas are terrestrial, and these are 
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more difficult to distinguish. In the field they can usually be told from Cortinarius and 
Hebeloma by their viscid or slimy cap, presence of a veil, frequently slender build (only 
rarely is the stalk bulbous), and sometimes clustered growth habit; microscopically they 
are distinct by virtue of their smooth spores. 


Many Pholiotas qualify as ““LBM’s” and are not likely tointerest the average mushroom 
hunter. However, some are quite striking (e.g., P. squarrosa and the P. aurivella group). 
As few are worth eating and several are mildly poisonous, the genus is best avoided by 
beginners. (Some species listed as edible in older books have since been shuffled to genera 
such as Rozites and Agrocybe.) In their monograph on North American Pholiotas, 
Alexander Smith and L.R. Hesler recognize over 200 species. Since microscopic exami- 
nation is required to determine the shapes or types of sterile cells (cystidia) on the gills, 
many of these species cannot be identified in the field. The coniferous forests of the West 
are uniquely rich in Pholiota species, but for some reason our area is poorly represented. 


Key to Pholiota 

I “Growimy on recently charred solor woodi(ashes) ©... @.....52..-.5-0.0....... 8. a 
OE NOPtypicallycong win Iimishcs. "wha. eee cei eear ee, ee eee eee ery 3 
Zopstalketypically 5-10 nimithickrmuem. muss ae tees ae ee WS. P. brunnescens, p. 393 
2. Stalk thinner (2-6 mm) P. highlandensis, P. carbonaria, & others (see P. brunnescens, p. 393) 
3. Cap blue to blue-green when fresh(but may discolor yellowish or tan in age); found in the West, 

usually underconmers ©. 27 Mone, os P. subcaerulea (see Stropharia aeruginosa, p. 380) 
3. Notas above (if blue or greenish-blue when young, then found in eastern North America) . 4 
4. Growing on wood (occasionally buried) or in wood chip mulch ...................005. 5 
SA ROGOWAME OMAR eserONINdh Ware ete kek tena Ce hee a eee meaner weenie J eatten 15 
5. Cap more or less bright orange-pink when fresh and lacking scales; taste bitter ............ 


a Sa OEE oe ea Tr ae OO By LOC ca meaty ena ag en 7 ee P. astragalina, p. 387 
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Growing on dead wood of mountain conifers in the spring(when or shortly after the snow melts); 

cap and veil viscid to slimy; cap and stalk lacking prominent scales; stalk typically at least 

6 mm thick; cap yellowish to rusty-tawny but not brightly colored; known only from the West 
ere te P. sp. (unidentified) (“Snowbank Pholiota’—see photo below) 

6. Not growing when the snow is melting, orifso then not asabove ................2-000- i 


Left: These young specimens of Pholiota squarrosoides (see comments under P. squarrosa) are 
flagrantly scaly, but older caps are viscid and not as scaly (see color plate).Right “Snowbank 
Pholiota.” This unidentified (and probably unnamed) species is common in the northern Sierra 
Nevada and Cascades on dead conifers soon after the snow melts. The yellowish- buff to tawny or rusty 
cap is viscid or slimy and has few if any scales; the veil is also viscid. 
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Growing on poplar, cottonwood, aspen, or willow; stalk 1-4 cm thick at apex, usually thicker 
at base, lacking large erect scales (but may have patches of tissue); cap white to creamy or 
buff when fresh (but may darken to ochre or brownish inage) ........ P. destruens, p. 395 

Not as above; color or habitat different or stalk thinner and/orscalier ................. § 


Both cap and stalk yellowish-brown to dark rusty-brown and covered with powdery or 
granulose scales when fresh (those on cap may wash off or disintegrate); cap 144 cm broad 
and dry (nor viscid!); stalk slender (1.5-4 mm thick); taste usually bitter or metallic; odor not 
@ISUMOHO oc cdg cM Bio ch Phaeomarasmius erinaceellus (=Pholiota erinaceella) 


Cap bright yellow to orange, bright tawny, golden, or bright rusty-brown when fresh (but 
sometimes darker rusty-brown when very young); cap usually decorated with large scales, 
spots, patches, or “straps” of tissue (which may be darker and may wash off) .......... 10 

Not as above; if brightly colored then cap bald or with a few scattered fibrillose veil remnants 
(one species tawny to whitish with erect or recurved scales) ............00 cece ee eeee 1] 


Scales on cap and stalk bright yellow; cap dry to slightly viscid ........ P. flammans, p. 391 
Scales usually darker than background color; cap distinctly viscid to slimy when moist, often 
shiny Mid hyaveaCheie rceee ee SER an ee ee P. aurivella group & others, p. 390 


Cap and lower stalk becoming reddish-brown to dark vinaceous-brown at maturity (but often 
orange-brown when young) and decorated with brown fibrillose scales; cap viscid; usually 
solitary or in twos or threes, mainly in eastern North America and the Southwest ......... 
ee reer. 2 eee Say eGR mde re P. albocrenulata, p. 392 

Not witha bevesteatures 22cm a - eee mers es et oe ee es ee 12 


Cap and stalk with prominent erect or recurved scales (which may be obliterated or flattened 
somewhat image): stalkitypically less than! 5°cm thick ...........8..... 0°... 13 
Not as above (but cap or stalk may have recurved scales and both may have flattened scales 15 


Cap never viscid; gills often (but not always) greenish-tinged in age; odor mild or garlicky; 
growing on hardwoods (especially aspen) and conifers .............. P. squarrosa, p. 389 
Cap often dry at first but a viscid layer beneath the scales usually evident in age; gills not greenish- 
tinged; 6dormild orslightly friitys on Wood or srotiid ................ Peo. 8.4 oe. 14 


Typically found on hardwood stumps or logs; cap and stalk very scaly when young, the scales 
taser... Mec civwxde gs ces crv Meh P. squarrosoides (see P. squarrosa, p. 389) 
Usually growing on the ground, less commonly on wood; cap and stalk very scaly to only slightly 
so, the scales some shade of brown (darker than in above species) ..... P. terrestris, p. 389 


Growing in deep moss, bogs, or mucky places; stalk equal and usually hollow, long and thin 
(length usually at least 40 times the width); cap small, yellow or olive; mostly northern .. 34 


DNR IOC a Ne se din oe ke es Bs a a ee hE BS 16 
Lower stalk (i.e., below the veil) with distinct scales (at least in most specimens), thescales some- 

cies eOurvedibmiromen snail ©... 50... cen ie cesses ees eee se oR, Mags 17 
| Dit Ges 1S Sayeed raeegennna ee eee ae cet ee OCA RCN CERNE A ERORCE . ; Ame e ig 19 


Cap smooth (without scales) and hygrophanous: rusty-brown to reddish-brown or orange- 
brown and striate when moist, fading to yellowish, ochre, or buff as it loses moisture (often 
two-toned in intermediate stages); often found in largeclusters ....... P. mutabilis, p. 395 

Se Se OLE MM scorn ee Ife eos entree rater oh cor ee Sea eR. LEAN aa aeaeaes 18 


Growing on ground or wood chips (often along roads or trails), usually in tufts or clusters; cap 
with scales at first (which may wash off or wear away), dark brown to light brown, grayish- 


brown, yellow-brown, or tawny;common ...............0e eee eeeee P. terrestris, p. 389 
NOt das ADOVE’ SS Aes oe ete. . comes: aight ee ae es oe 19 
Gap yellow to bright ochie or Onange when tresi 4,602 ee ee 20 
Capeomezouhemcolorr uy ween ate. . Le ne ene eas ay A ae, Me ea a a 23 
Cap-distinctly viscid whemmoist @8 . tye ance ee ee ee ee eee 21 
Gap MOUVISCidiia see CO OGE . Cg na en Morr lek Ci eee as oe D2 
Lower portion of stalk (1.e., below the veil) with distinct scales ............... 0-0 e eee 23 
NOS aDOVese Ge 2 cree sae. Wei ee P. malicola group & others, p. 388 


Fruiting body staining orange-brown when bruised P. multifolia(see P. malicola group, p. 388) 
NOGAS DUVEs sa crue ee tle car ia’ uae, ee ees cece P. malicola group & others, p. 388 


Cap viscid or slimy when moist, often with adhering debris when dry, not hygrophanous . 24 
Cap dry or hygrophanous or sometimes slightly viscid (but if so, then soon drying out) .. 30 
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24. Veil membranous, typically forming a well-developed annulus (ring) onstalk ............. 
EA. Ramee. Soca eee eer area eee eee P. albivelata (see Stropharia hornemannii, p. 379) 
24. Not as above; veil typically disappearing or merely forming a slight ring or fibrillose zone 25 


25. Cap whitish to pinkish-buff, pinkish-gray, or even grayish P. lenta(see P. lubrica group, p. 392) 
Bee MING t ASAD OVC. “ee ey oer ee es Oe ee ena ee eras ces 26 


26. Cap shaded variously with green, olive, purple, brown, and/ or gray when young, often yellowto 
orange in age; found mainly in eastern North America (especially the South) . P. polychroa 


CGM Gt SAPNNOME F  aes ayks e R e te e  Re ue et a case 27 
27. Stalk lacking scales, even when young; cap usually olive-brown to brown or ochre witha yellow 
tendingy ereemsh-yellowamargin . 4.2.5.6. 66s ee eed a dence dee eva ben P. spumosa, p. 394 
27. Not as above; stalk cottony or with small scales below the veil (at least when young and fresh) 
Mitel MO GMeTe MEY COlOTCd snes wet we cy emer ation whe aren See eee ta 28 
28. Cap usually with rows of concentrically-arranged veil remnants when young and often ap- 
pearing fibrillose or streaked inage ............. P. decorata (see P. lubrica group, p. 392) 
EO AG DOMC ME ses ets ya. en re re 29 
29. Veil slimy or viscid in wet weather; cap bright to dark reddish-brown, vinaceous-brown, or 
brown and completely smooth (bald) ....... P. velaglutinosa (see P. lubrica group, p. 392) 
29. Veil not slimy or viscid; cap brown to rusty-brown, orangish, etc., the margin often paler or 
EVI VIMGSIiy .. im. RRR oo. . P etem: eeeereeeeeretione P. lubrica group & others, p. 392 


30. Veil usually forming a ring (annulus) on stalk or leaving skinlike fragments on cap margin 31 
30. Veil disappearing or leaving only a slight hairy zone on stalk (check several specimens!) .. 32 


31. Stalk thick or slender, lacking obvious scales or cottony material below the veil; cap smooth 
(bald), usually at least 4 cm broad when mature; white rhizomorphs (mycelial threads) often 
present at base of stalk or in surrounding humus; cap cuticle cellular (see A grocybe, p. 467) 

31. Not as above; fruiting body usually small and stalk usually slender; cap cuticle not cellular 
(inn hee, uae, KER ern Been Zrii (see Galerina, Tubaria, & Allies, p. 399) 


32. Cap and stalk pale yellow to pale cinnamon or pinkish-cinnamon; cap not translucent-striate 
when moist; cap convex to plane or slightly umbonate .. P. scamba(see P. spumosa, p. 394) 
Cc eee ee | 33 


33. Stalk with scattered patches of veil remnants over lower portion; cap convex to plane at maturity, 
with an incurved margin when young; gills not decurrent; very common in the spring and early 
summer under mountain conifers (on rotten wood or in lignin-rich humus), but also occurring 
MeGuNetliaicate, ee es ee ee ee ee P. vernalis (see P. mutabilis, p. 395) 

Soe INOLASeDOVCo: . <8, a, ©. pepe, Goer gare (see Galerina, Tubaria, & Allies, p. 399) 


S47 Ge ap viscid wher molsteolive Gr ollve-timoed. ba ein aw encete se cee a eee eee 
Or ee ee hae ere ee P. myosotis (~Naematoloma myosotis) (see N. dispersum, p. 384) 
64> Cap not viscid, yellow towmlivesycllOW . asker: Zeon eee ote bees Bote, neben 
Swe. Ee. P. elongatipes (~Naematoloma elongatum) (see N. dispersum, p. 384) 


Pholiota astragalina (Pinkish-Orange Pholiota) 


CAP 2-5 cm broad, bell-shaped or obtuse becoming convex, umbonate, plane, or with an 
uplifted, often wavy margin in old age; surface smooth, viscid or slimy when wet but soon 
dry; bright reddish-orange to pinkish-orange, the margin sometimes paler, fading some- 
what in age and often developing blackish discolorations; margin often hung with veil 
remnants when young. Flesh thin, orange to yellow; taste bitter. GILLS typically adnexed 
or notched or even free, close, bright yellow or yellow-orange, discoloring where bruised or 
in age. STALK 5-12 cm long, 4-7 mm thick, equal or tapered toward base, fibrillose, with- 
out scales, hollow, sometimes sinuous, pale yellow, the base often oranger or discoloring 
brownish. VEIL yellowish, leaving remnants on cap margin or disappearing. SPORE 
PRINT brown; spores 5-7 x 3.5-4.5 microns, elliptical, smooth. Chrysocystidia present. 


HABITAT: Scattered to gregarious or in small clusters on rotting conifers; widely dis- 
tributed. It is especially common in the Pacific Northwest and northern California in 
the late summer and fall; I have not seen it in our area. 


EDIBILITY: Inedible because of the bitter taste. 
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COMMENTS: The brilliant pinkish-orange cap plus the yellow gills, brown spores, and 
growth on conifers make this one of our most distinctive as well as beautiful Pholiotas. It 
is reminiscent of Naematoloma, but has paler (browner) spores and a viscid cap when wet. 


Pholiota malicola group (Forgettable Pholiota) 


CAP 3-8 (15) cm broad, convex becoming plane or slightly umbonate; surface viscid or 
dry, smooth or witha few veil remnants at margin, yellowto ochraceous-tawny, orange, or 
orange-buff, fading somewhat in age; margin often wavy. Flesh pallid or yellowish; odor 
mild or faintly fragrant; taste mild. GILLS close, adnexed or notched, yellowish becoming 
rusty-brown or cinnamon-brown. STALK 4-15 cm long, 0.4-1 (2.5) cm thick, equal or 
tapered downward or enlarged at base; solid, dry, fibrillose but not scaly; pallid or yellow- 
ish above, darker (tawny or colored like cap) below, becoming rusty-brown in age from 
falling spores. VEIL fibrillose, disappearing or forminga slight ring or zone of fibrils near 
top of stalk. SPORE PRINT rusty-brown; spores 7.5-11 x 4.5-5.5 microns, elliptical, 
smooth, with an apical germ pore. Chrysocystidia absent. 


HABITAT: In groups or clusters on rotting logs and stumps, wood chips, etc.; widely 
distributed. It is fairly common in our area in the fall and winter. 


EDIBILITY: Unknown. 


COMMENTS: This forgettable Pholiota is a member of the so-called “P. alnicola com- 
plex”—a group of difficult-to-distinguish, scale-less( but not veil-less), yellowish to rusty or 
tawny, wood-inhabiting species. They are reminiscent of Naematolomas in their color 
and clustered growth habit, but differ in having rusty-brown or cinnamon-brown spores. 
They also approach Gymnopilus, but the species in that genus have oranger spores. 
Clumps growing in wood chip mulch might be confused with P. terrestris, but that species 
has small scales on the stalk below the veil. Closely related and/ or superficially similar 
Pholiotas include: P. flavida, with slightly smaller spores and a frequently fragrant or at 
least distinctive odor; the “true” P. alnicola, with a mild to bitter taste and yellowish or 
olive-tinged cap; P. spinulifera and P. fibrillosipes, with smaller spores, a viscid cap and 
conspicuous cystidia on the gill faces, found in groups or clusters 1n soil, mulch, and saw- 
dust (veil remnants whitish in former, yellow to orange in latter); P. subochracea, witha 
viscid, pale yellow to ochre cap, long (5 cm or more) stem, chrysocystidia, and small 
spores (5-6 microns long), found in the Pacific Northwest; P. prolixa, like P. subochracea 
but larger-spored, common in eastern North America, often in large clusters in low 
hardwood forests or bottomlands; and P. multifolia, also eastern, with a dry yellow cap 
and tendency to bruise rusty-brown or orange-brown. None of these are worth eating. 


Pholiota malicola group commonly grows in tufts or clusters on dead wood and in wood chip mulch. 
These rather small specimens have a yellow cap and practically smooth (scale-less) stalk. 


Pholiota terrestris is common on lawns and along roads and trails. It usually grows in tufts or clusters 
on the ground, rarely on wood. Note scaly stalk (the scales can be large or small); spore print is brown. 
(Joel Leivick) 


Pholiota terrestris (Terrestrial Pholiota) 


CAP (1) 2-8 (10) cm broad, obtusely conical or convex becoming plane or somewhat 
umbonate; surface usually with dry fibrillose scales, but viscid or slimy in wet weather 
beneath the scales, which sometimes wear off; color variable: dark brown to light brown, 
grayish- or yellow-brown, or tawny, the scales darker; margin sometimes streaked, often 
hung with veil remnants. Flesh white to watery yellow or brown, thin. GILLS attached 
(usually adnate), close, at first pallid to grayish, then dull brown to dull cinnamon-brown. 
STALK 3-10 (13) cm long, (2) 4-10 mm thick, equal or narrowed below, slender, solid or 
becoming hollow, dry, pallid to buff, or brownish toward base; covered with brown scales 
or patches below the veil. VEIL fibrillose, whitish, forming a slight superior, fibrillose ring 
or zone on Stalk, or disappearing. SPORE PRINT brown; spores 4.5-7 x 3.54.5 microns, 
elliptical, smooth. Chrysocystidia present on gills. 


HABITAT: In groups or clusters on the ground, especially along roads, paths, and in other 
disturbed areas; also on lawns, lignin-rich debris, rarely on or around old stumps. It is 
widely distributed and especially common along the west coast (including our area) 
in the fall and winter. Single individuals are occasionally found, but tufts or clusters are 
the rule. 


EDIBILITY: Edible but thin-fleshed, insipid, and usually wormy to boot. 


COMMENTS: Our most common Pholiota, this is the only veiled, brown-spored mush- 
room that habitually grows in clusters on the ground (several dark-spored Psathyrellas 
also do). The scaly stem and evanescent veil are good secondary fieldmarks, but the color, 
viscidity, and degree of scaliness exhibited by the cap vary considerably according to age 
and weather conditions. The veil does not form a prominent ring as in the white-spored 
honey mushroom (Armillariella mellea), but after collapsing it traps falling spores and 
turns brown as in Cortinarius. P. squarrosoides (see comments under P. squarrosa) is 
very closely related to P. terrestris, but has paler scales and is not terrestrial. 


Pholiota squarrosa (Scaly Pholiota) Color Plates 96, 97 


CAP 3-10 (15) cm broad, obtuse or convex becoming broadly bell-shaped to slightly 
umbonate or plane; surface dry, pale tan to straw color, buff, or pale yellow-brown, or in 
age darker yellow-brown or sometimes greenish-yellow toward the margin; covered witha 
dense layer of upright or recurved, often darker (brown) scales; margin incurved at first 
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and often fringed copiously with veil remnants. Flesh pale yellowish, rather pliant; odor 
mild in some forms, distinctly garlic- or onionlike in others; taste mild or rancid. GILLS 
crowded, adnexed to adnate to slightly decurrent, pale yellowish to buff or tinged gray, 
then often developing a greenish tinge before finally becoming brown or dullrusty-brown. 
STALK 4-12 cm long, 0.5-1.5 cm thick, equal or tapered downward, solid, smooth above 
the veil, covered with erect or recurved scales below (like on cap); colored like cap or 
becoming darker brown or reddish-brown below. VEIL membranous-fibrillose, forming 
a fragile, often torn, superior ring on stalk or only leaving shreds on cap margin. SPORE 
PRINT dull rusty-brown; spores 5.5-9 x 3.5-5 microns, elliptical, smooth, with a germ 
pore. Chrysocystidia present on gills. 


HABITAT: In tufts or dense clusters on wood, usually at the bases of trees (both hard- 
woods and conifers); widely distributed. It is very common on aspen and spruce in the 
Rocky Mountains and Southwest during the summer. It is also common on aspen in the 
Sierra Nevada in the summer and fall, but I have never seen it on the coast. 


EDIBILITY: Not recommended. Some people eat it regularly but others have suffered 
severe stomach upsets and old specimens are often rancid-tasting. 


COMMENTS: A beautiful and memorable mushroom in its prime, the erect or recurved 
scales on the cap and stalk plus the tan to pale tan color and brown spore print set this 
species apart. The cap is not viscid as in most Pholiotas and the garlic odor, when present, is 
also distinctive. It is usually found on wood, whereas P. terrestris, which is closely related, 
typically grows on the ground. Other species: P. squarrosoides (COLOR PLATE 98) 
is a very similar and edible scaly species with a somewhat paler (whitish to pale tawny or 
yellowish or light brown) cap and mild odor. Its gills are never greenish and in age or wet 
weather the cap becomes viscid from a gelatinous layer beneath the scales. It occurs on 
hardwoods such as maple and alder, and is much more common than P. squarrosa in 
northern California and the Pacific Northwest. In addition to the color plate, a young 
cluster is shown on p. 385. Another similar but unidentified species with a very distinctive 
citrus fragrance occurs in New Mexico. 


Pholiota aurivella group (Golden Pholiota) Color Plate 95 


CAP (3) 5-16 cm broad, broadly bell-shaped or convex becoming broadly umbonate or 
plane; surface very sticky-gelatinous or slimy when moist (but may dry out), pale to dark 
yellow, tawny, golden-orange, or rusty-orange (or sometimes rusty-brown when young), 
decoratd with darker scales (the scales large and flattened to slightly recurved and 
triangular to strap-shaped or spotlike) that sometimes wear away or wash off in age; 
margin often hung with veil remnants when young. Flesh pallid to yellowish, soft in age. 
GILLS close, adnate or notched, pallid to yellow becoming brown to rusty-brown or 
even brownish-orange in age. STALK 4-15 cm long, 0.4-2.5 cm thick, equal or tapered in 
either direction, central or off-center, dry and more or less smooth above the veil, scaly 
below (the scales usually not viscid); yellow to pale yellow-brown or colored like the cap 
(but often paler). VEIL fibrillose, whitish or yellowish, forming a slight ring or fibrillose 
zone on upper stalk or disappearing. SPORE PRINT brown; spores 8.5-10 = 5-6.5 microns 
(but see comments!), elliptical, smooth, with a germ pore. Chrysocystidia often present. 


HABITAT: Gregarious (often tufted or clustered) on living or dead hardwoods and 
conifers; widely distributed. In ourarea this species “complex” occurs rarely on hardwoods 
in the fall and winter, but it is a very prominent fungal feature of the coniferous forests 
of the Rocky Mountains, Southwest, Sierra Nevada, and Pacific Northwest, especially in 
the summer and fall. In the Southwest I have also seen large fruitings on aspen. 


% Oh, tne 


Pholiota aurivella group. Note extremely slimy cap with large scattered scales. Cap color ranges from 
yellow to bright tawny- or rusty-orange. These specimens, which have bright rusty caps, were growing 
on a dead oak; they are probably P. limonella or P. squarroso-adiposa (see comments below). 


EDIBILITY: To be avoided. Some books list it as edible, but many people have suffered 
gastric upsets after eating members of this species “complex.” The texture is rather soft 
and gelatinous anyway, and it is said to taste “like marshmallows without the sugar.” 


COMMENTS: This striking mushroom and its look-alikes (see below) are easily recog- 
nized by their scaly stalk, brown spores, and yellow to orange, viscid cap with large 
spotlike darker scales. The honey mushroom (Armillariella mellea) is somewhat similar, 
but is not as brightly colored and has white spores. Distinguishing species within the 
P. aurivella “complex,” however, is not so easy. Many variants have been described (e.g., 
P. connata, with a thinly viscid stalk and P. abietis, with pale brown immature gills), but 
recent cultural studies have revealed the presence of three widespread, non-interbreeding 
species which differ principally in spore size: P. aurivella, with spores 8.5-10 = 5-6.5 
microns, P. limonella (=P. squarroso-adiposa), with spores 6.5-9.5 < 3.5-5.5 microns 
and apparently the most common of the three in North America; and P. adiposa, a hard- 
wood-lover with even smaller spores (5-6 x 3-4 microns) and often viscid scales on the 
stalk. To complicate matters, there are some other closely related species, including: 
P. aurivelloides, with even larger spores than P. aurivella; P. hiemalis, found on northern 
conifers usually late in the fall, with viscid scales on the stalk and pallid, yellow-edged gills 
when young; and P. filamentosa, with a lemon-yellow to greenish-yellow cap and a thick, 
persistent annulus (ring) on the stalk, also found with conifers. Whew! 


Pholiota flammans (Flaming Pholiota; Yellow Pholiota) 


CAP 3-8 (10) cm broad, convex or obtuse becoming broadly umbonate to nearly plane; 
surface brilliant yellow or at times dark yellow or tawny at the center, covered with bright 
yellow scales which may wear off in age; dry or in wet weather sometimes viscid beneath 
the scales; margin usually fringed with veil remnants. Flesh fairly firm, yellow. GILLS 
usually adnexed or notched, bright yellow becoming rustier in age, close. STALK (3)5-10 
cm long, 4-10 mm thick, equal or slightly thicker at base, bright yellow or the base slightly 
darker; smooth above the veil, sheathed with a dense layer of recurved yellowscales below; 
not viscid. VEIL bright yellow, disappearing or forming a slight superior ring orfibrillose- 
cottony zone on stalk. SPORE PRINT brown; spores 3-5 x 2-3 microns, oblong to ellip- 
tical, smooth. Chrysocystidia present on gills. 
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HABITAT: Solitary or tufted on conifer logs and stumps; widely distributed in northern 
North America, not common. In California it fruits in the fall and winter, but is rare. 


EDIBILITY: Edible, but not choice (see comments on edibility of P. aurivella). 


COMMENTS: The brilliant yellow color sets apart this beautiful mushroom. It is most 
likely to be confused with the P. aurivella group, but thecapisdryto only slightly viscidand 
the scales on the stalk andcapare yellowrather thanrusty, cinnamon, or brown. P. adiposa 
(see comments under the P. aurivella group) is somewhat similar, but favors hardwoods. 


Pholiota albocrenulata 


CAP 3-10 (15) cm broad, broadly conical or convex becoming broadly umbonate to nearly 
plane; surface viscid or slimy when moist, orange-brown to dark rusty-brown or reddish- 
brown, becoming dark vinaceous-brown in age, and adorned with scattered brown fibril- 
lose scales (veil remnants); margin often fringed with veil remnants. Flesh thick, whitish; 
taste mild or bitter. GILLS close, notched or adnate to slightly decurrent, whitish be- 
coming grayish and finally brown, the edges finely scalloped and white or beaded with 
tiny white droplets. STALK 3-10 (15) cm long, 0.5-1.5 cm thick, more or less equal, rather 
fibrous, stuffed or hollow; pallid or grayish above, brown to reddish-brown (like cap) 
below, with scattered brown scales below the veil; often curved. VEIL fibrillose-cottony, 
forming a slight superior fibrillose ring or zone onstalk, or disappearing. SPORE PRINT 
brown; spores 10-15 (18) « 5-8 microns, elliptical, smooth. 


HABITAT: Solitary or in small groups (twos and threes) on stumps, logs, and living trees, 
usually of hardwoods (especially maple and elm); widely distributed, but seldom found 
in quantity and apparently absent onthe west coast. I have collected it twice in New Mexico 
in August— once on a ponderosa pine and once on an aspen. 


EDIBILITY: Said to be harmless, but seldom eaten. 


COMMENTS: Though not often encountered, this is a striking mushroom by virtue of 
its reddish-brown to dark brown, scaly, viscid cap and white-edged gills. Microscopically 
it is close to Stropharia, and is placed in that genus by some mycologists (along with 
several other Pholiotas, e.g., P. subcaerulea and P. albivelata). 


Pholiota lubrica group (Lubricous Pholiota) 


CAP 3-10 cm broad, convex becoming plane or sometimes with an uplifted, wavy margin; 
surface viscid or very slimy when moist, smooth (but see comments), color variable: dark 
reddish-brown to rusty-brown, rusty-orange, or ochraceous-tawny at the center, often 
paler (yellowish or even whitish) toward the margin, whichis often hung with veilremnants 
when young. Flesh fairly thick, whitish to watery yellow or greenish-yellow. GILLS adnate 
to adnexed, close; whitish, yellow, or sometimes greenish-yellow, becoming brown or dull 
cinnamon as the spores mature. STALK 5-10 cm long, (0.4)0.8-1.5 cm thick, more or less 
equal, smooth above the veil, usually with small scales below which may wear off; white or 
yellow, the scales often darker; sometimes brownish-stained in age. VEIL fibrillose to 
somewhat membranous, forminga slight superior ring or fibrillose zone on stalk. SPORE 
PRINT brown; spores 5.5-7 x 3-4.5 microns, elliptical, smooth. Chrysocystidia absent. 


HABITAT: Solitary, scattered, or in groups in humus and on woody debris in woods; 
widely distributed. Fairly common in our area in the late fall, winter, and early spring, 
especially under pine. 


EDIBILITY: Unknown. 


Left: Pholiota velaglutinosa has a vinaceous-brown cap and slimy veil. Right: Pholiota ferrugineo- 
lutescens has a rusty-orange cap, dry veil, and scaly stalk. Both species are discussed under the 
Pholiota lubrica group. 


COMMENTS: The above description will more or less fita large number of Pholiotas with 
a viscid-slimy cap and scaly stalk that grow solitary to gregarious (but not often clustered) 
in humus or on rotting wood. They are particularly prevalent under conifers but also occur 
with hardwoods, and their identification is best left to pholiotologists. The “true” P. 
lubrica is said to have a dark brown to reddish-brown cap witha paler or whitish margin. 
Some of the other commoner species or variants are: P. ferruginea, with an oranger cap; 
P. ferrugineo-lutescens, occasional in our area, with a slightly oranger cap and a thicker 
white stem that stains yellow; P. sublubrica, with brownish veil remnants on the cap and 
a thicker (1-1.5 cm) stem; P. velaglutinosa, with a bright to dark reddish-brown or brown 
cap that lacks veil remnants and a viscid or glutinous veil, sometimes abundant in our 
coastal pine forests (see photograph); P. lenta, witha pale cap(whitish to buff orsometimes 
tinged ochre or gray or pinkish) that features whitish veil remnants; and P. decorata, with 
a fibrillose-streaked cap that is dark vinaceous-brown to reddish-brown with a paler 
margin and has rows of concentrically-arranged veil remnants when young, common in 
the Pacific Northwest and Rocky Mountains. Also see P. spumosa, which lacks scales on 
stalk, and P. albivelata (under Stropharia hornemannii), which has a membranous ring. 


Pholiota brunnescens (Charcoal Pholiota) 


CAP 2-7 cm broad, convex to plane or withan uplifted, often wavy margin; surface viscid 
or very slimy when moist, smooth or with small scattered whitish veil remnants; 
chestnut-brown to dark reddish-brown to orange-brown, tawny, or dark yellow-brown, 
sometimes fading in age to dull orange; margin often paler. Flesh rather soft, dingy 
brownish; odor usually mild. GILLS adnate to adnexed, crowded, narrow, whitish or 
grayish or pale yellowish, becoming dull cinnamon-brown to browninage. STALK4-6(9) 
cm long, (4) 7-10 mm thick, equal, whitishto pale yellow, often darkening somewhat below 
in age or staining tawny when handled; covered with numerous small yellowish, fibrillose 
scales (usually arranged in concentric belts) below the veil. VEIL fibrillose, lemon-yellow, 
usually disappearing or forming only a slight superior ring on stalk. SPORE PRINT 
brown; spores 6-7 x 44.5 microns, elliptical, smooth. Chrysocystidia absent. 


HABITAT: Scattered to densely gregarious or clustered on wood orsoilinrecently burned 
areas; locally common in its favored habitat throughout the mushroom season. It is 
known only from the West, but the similar P. highlandensis (see comments) is widespread. 
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Pholiota brunnescens is one of several charcoal-loving Pholiotas. Note slimy cap and the scales 
on the stalk. The scales are yellow when young but turn brown as they trap discharged spores. 


EDIBILITY: Unknown. 


COMMENTS: This is one of several closely-related Pholiotas that fruit only on charred 
soil or wood. It is distinguished by its sticky-slimy, tawny to orangish to dark reddish- 
brown cap, scaly stem, brown spores, and yellow veil. The other common ash-lovers 
have slimmer stems (2-6 mm thick). They include: P. highlandensis (=P. carbonaria of 
Europe), widely distributed, witha whitish veil and slightly smaller cap;P. carbonaria, with 
a rusty-red to reddish veil; P. fulvozonata, with an orange-brown or russet-colored veil; 
and P. subangularis, with a small cap that is only slightly viscid (if at all) and a pallid veil. 


Pholiota spumosa (Slender Pholiota) 


CAP 2-6 (8) cm broad, obtusely conical or convex becoming umbonate or plane; surface 
smooth or appearing fibrillose or streaked, viscid or slimy when moist; color variable but 
usually olive-brown when young becoming brown to tawny or tawny-ochre at the center 
and yellow to dingy greenish-yellow toward the margin. Flesh yellow or greenish-yellow, 
soft, thin; odor mild. GILLS close, adnate or notched, yellow to pale greenish-yellow, 
becoming grayish or tawny and finally brown. STALK 3-7 (10) cm long, 4-6 (8) mm thick, 
more or less equal, fibrillose but not scaly, yellow to pale greenish-yellow above, becoming 
sordid brownish below or from the base upward. VEIL pale yellowish or whitish, delicate, 
fibrillose, disappearing or leaving slight remnants on cap margin and stalk. SPORE 
PRINT brown or dull rusty-brown; spores6-9 x 44.5 microns, elliptical, smooth. Chryso- 
cystidia absent. 


HABITAT: Solitary to widely scattered to gregarious or tufted on ground and debris under 
conifers, widely distributed. Fairly common in our area in the fall and winter under pine, 
but rarely fruiting in large numbers. 


EDIBILITY: Unknown. 


COMMENTS: This species belongs to a complex group of Pholiotas with yellow to 
greenish-yellow flesh and gills, a viscid to slimy cap, and an evanescent veil. The veil is not 
slimy as in P. velaglutinosa, nor is the stem scaly below the veilas in the P. /ubrica group. 
Other species: P. graveolens is similar but has a strong odor. In our area I have also found 
P. scamba, a small species(cap | .5-3 cm broad) witha whitish to pale yellow or cinnamon- 
tinged cap and thin(1-3 mm) fibrillose or woolly stalk. It grows in groups or small clusters 
on dead conifer logs, sticks, etc. Also see comments under the P. /ubrica group. 
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Pholiota destruens (Destructive Pholiota) 


CAP 5-20 cm broad, convex becoming broadly convex or rarely plane; surface slightly 
viscid when moist, white to creamy, buff, or at times ochre to brownish, covered with soft 
or cottony, whitish to buff scales or patches which may be come matted or washed off in 
age; margin often shaggy from veil remnants. Flesh thick, white, firm. GILLS adnate or 
notched, close, white becoming dull brownto deep rusty-cinnamon inage.STALK(3)5-15 
cm long, |-3 cm thick, equal or enlarged below, central or off-center, solid, hard, white, but 
often developing brownish stains below in age; smooth above the veil, at first clothed with 
whitish to buff scales and patches below. VEIL cottony, white, forming a slight superior 
ring on stalk, or disappearing. SPORE PRINT cinnamon-brown; spores 7-9.5 « 4-5.5 
microns, elliptical, smooth, with a germ pore. Chrysocystidia absent. 


HABITAT: Solitary or in groups or clusters on dead cottonwood and poplar or sometimes 
aspen or willow, especially on the cut ends of logs; widespread. It is particularly com- 
mon in the valleys and bottomlands of the West, where Lombardy poplar and cotton- 
wood are so prevalent. [ have seen it in Oregon, New Mexico, and the Sacramento Valley 
in California, but not on the coast. It usually fruits late in the season. 


EDIBILITY: Edible, but rather tough and poorly-flavored. 


COMMENTS: This large Pholiota is distinct by virtue of its pale overall color, soft whitish 
veil remnants (scales or patches) on the cap, thick hard stalk, brown spore print, and 
occurrence on poplar (or sometimes willow). Its name refers to the fact that it rapidly 
destroys the wood on which it feeds. 


Pholiota mutabilis | (Changeable Pholiota) 


CAP | .5-6 cm broad, obtuse becoming convex, broadly umbonate, or even plane; surface 
smooth, lubricous or slightly viscid when wet, hygrophanous: rusty-brown to orange- 
brown, reddish-brown, or tawny when moist, fading fromthe center outward to yellowish- 
brown, ochre, or yellowish-buff as it dries (often two-toned: yellowish at center and 
browner toward margin); margin translucent-striate only when moist. Flesh thin, white 
or tinged brown. GILLS adnate to slightly decurrent, close, pallid soon becoming brown or 
dull cinnamon. STALK 3-10 cm long, 2-10 (12) mm thick, equal or tapered toward base, 
stuffed or hollow, smooth and whitish above the ring, becoming brownish below and 
covered with numerous small, often recurved scales (at least when fresh); base sometimes 
blackish-brown in age. VEIL whitish, forming a small membranous or fibrillose superior 
ring on stalk, or sometimes disappearing. SPORE PRINT cinnamon-brown; spores 
5.5-7.5 x 3.5-5 microns, elliptical, smooth, with a germ pore. Chrysocystidia absent. 


HABITAT: Typically in clusters—often large—on logs, stumps, or occasionally buried 
wood; widely distributed and very common, late summer through early winter, but I have 
not seen it in our area. Although it is said to prefer hardwoods, I usually find it on conifers 
in northern California and the Pacific Northwest. The fruitings are sometimes so massive 
that the substrate (log or stump) is hidden from view. 


EDIBILITY: Edible, but not recommended. Experienced collectors sometimes harvest 
the large clusters, but it is easily confused with the poisonous Galerina autumnalis and 
numerous other “LBM’s” of unknown edibility. 


COMMENTS: Also known as Kuehneromyces mutabilis and Galerina mutabilis, this 
brown-spored “LBM” is best recognized by it smooth, hygrophanous, often two-toned 
cap, scaly stalk with a ring, and penchant for growing in dense clusters. The poisonous 
Galerina autumnalis is quite similar, but lacks scales on the stem, has roughened spores, 
and does not usually grow in large clusters. Several Naematoloma and Psathyrella species 


Pholiota mutabilis is a nondescript “LBM” that usually fruits in clusters. Note how the cap is striate 
when moist and becomes two-toned as it loses moisture. Also note how stalk is scaly below the ring. 


are also similar but have darker spores. Other species: P. vernalis is closely related and 
similar, but lacks scales on the stem (or has only a few patches) and does not grow in such 
large clusters. It is common in the mountains of western North America shortly after 


the snow melts in the spring, but occurs elsewhere also. 


CORTINARIACEAE “om 


ALMOST every brown-spored, terrestrial, woodland mushroom you find will belong to 
the Cortinariaceae, and many wood-inhabiting ones will also. Like their white-spored 
counterparts, the Tricholomataceae, they are a vast, diverse, and baffling group—with 
even more species, but fewer genera. The gills are not deeply decurrent and/ or poroidasin 
the Paxillaceae, and the cap cuticle is typically filamentous and the spores pore-less, in 
contrast to the Bolbitiaceae. The latter characters are microscopic, but witha little practice 
the two can be distinguished in the field. The Cortinariaceae are primarily woodland fungi, 
a dominant fungal feature of cool temperate forests, whereas the Bolbitiaceae are warm- 
weather fungi found mostly in grass, gardens, and dung. Also, with the exception of 
Galerina and Tubaria, the Cortinariaceae tend to be larger, fleshier, and/ or less fragile 
than the Bolbitiaceae. 

As applied to the Cortinariaceae, the term“ brown-spored” is somewhat misleading. The 
spore color actually ranges from orange or bright rusty-orange (Gymnopilus) to rusty- 
brown (Cortinarius) to dull brown, ochre-brown, or yellow-brown. Mushrooms with a 
filamentous cap cuticle and purple-brown to purple-black spores are traditionally placed 
in the Strophariaceae. However, the difference between “brown” and “purple-brown” is 
not always clearcut, and the two families seem to intergrade via Pholiota(a brown-spored 
member of the Strophariaceae that is keyed out here in the Cortinariaceae) and Galerina. 
Another family, the Crepidotaceae, is recognized by some authorities; it is largely tropical 
and composed almost entirely of “LBM’s” included here under the Cortinariaceae. 
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There are very few esteemed edibles in the Cortinariaceae. The gypsy mushroom 


(Rozites caperata)is perhaps the best knownand most widely collected, but there are many 
more species that are definitely known to be poisonous (particularly in Galerina, 
Cortinarius, Hebeloma, and Inocybe), and hundreds of others have yet to be tested. 
Identification is very difficult in this family, and having access to a microscope does little 
to expedite the tedious and labyrinthine identification process, because so little has been 
published on the family and so many species are poorly known or still unnamed. Several 
representatives from each common genus are included in this book. 


Ww N 
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Key to the Cortinariaceae 


Typically growing on wood (may be buried!), wood chips, bark mulch in nurseries, sawdust, 


fabrics, or ashes (on burnt ground or wood); neither the flesh nor the gills lilac or violet .. 2 
Typically growing on the ground (but occasionally on very rotten wood); gills and/ or flesh 
Rec teenMamI Ns WANTS OME Soe ov useing ds wey gs Hs 6 age Sap Gah ue bs Ye es Ce eS 8 


Stalk poorly developed (lateral to off-center) or absent at maturity; on wood or various fabrics 
<a sy 5 ESERIES PTO, OO See Senn SEDE EY ah POR SPE Tre ewe Pm ee elena ane Crepidotus, p. 405 
Stalk well-developed, central to somewhat off-center but not lateral; not found onfabrics . 3 


Spore print rusty-orange to bright rusty-brown; cap not normally viscid or slimy; gills usually 
yellow to orange or rusty-orange; stalk fleshy though sometimes slender Gymmnopilus, p. 407 
Not as above; spore print different colored (including duller rusty-brown or ochre-brown) 4 


Fresh fruiting body small and dark red to wine-colored .. Galerina, Tubaria, & Allies, p. 399 


IN GibGRAAONS Sys sis Se es a ee eee be ee eid De ee a ee ee 5 
Se IE Cie CLAM, MOEN ge Gn. Melee tear e are Sie erat Meir tr ican tr trgranr Wiens erates re cen ser Ure a Near eran ey 6 
Veil present (check young specimens because it may disappear) ............-...-0.008. Z 
Gills free at maturity; spore print pinkish-cinnamon .............. (see Pluteaceae, p. 253) 
Sl CAS PURO cacy, oe eral Rae ek ee ore ee Re EM ee are 25 


Stalk fleshy, or if thin then not particularly fragile and sometimes scaly below the veil; cap 
usually larger than 5 cm broad (but sometimes smaller), sometimes dry but more often viscid 
and usually not translucent-striate when moist; cap sometimes brightly colored, sometimes 
CROW euiMaGee GIUSTELS . bec ce ss ce eee eee es ee eee (see Strophariaceae, p. 367) 

Stalk thin (less than 5 mm), usually hollow and fragile and without scales; cap small (usually 
less than 4 cm) and dry, or if viscid then typically also hygrophanous and translucent-striate 
when moist; cap usually dull-colored, not typically growing in large clusters .......... DS 


Spore print reddish or with a greenish or olive tinge when moist; gills reddish when young; cap 
powdery and small (up to 5 cm broad) and dull grayish to brownish; notcommon ........ 
ee pea ee. ORR... ROR TR Wee, Derren nn Mmm eee (see A garicaceae, p. 310) 


Membranous veil present when young, usually forming a distinct annulus (ring) on stalk . 10 
Veil absent, or if present then cobwebby, silky, hairy, or slimy but not membranous ..... 13 


Stalk thick and fleshy (at least 8 mm thick, usually more) and/or gills purplish when young 11 
IOV AON Re a RN A ee ae Oe a. a earrar 12 


Veil covering the gills well into maturity or tending to shred radially rather than break away from 
the cap; fruiting body tending to develop underground (occasionally surfacing in wet weather); 


ASSOCIAtCe) With MOU ATM ICOM eis: 502602). tee a) eg eee Cortinarius, p. 417 
Not as above; developing above the ground ............... Rozites & Phaeolepiota, p. 411 
Cap distinctly viscid or slimy when fresh, sometimes with scales; stalk often scaly or cottony or 

miner lors eee all ee ee ee (see Strophariaceae, p. 367) 
Cap not viscid or only slightly so and not scaly; stalk not normally cottony, shaggy, or scaly 

(Butimay PembrinGse) . 5.6 6c Tec esa eee ee ee cues Galerina, Tubaria, & Allies, p. 399 
Stalk tapered below to form a “tap root” that extends deep into humus; veil absent; spore print 

typically rusty-brown to cinnamon-brown ...........-. 0.000 e eee Phaeocollybia, p. 413 


Notas above; “taproot” absent, or if present then aveilalso present(when young) and/ orspores 
GPE MU Gy ag 5 Pai 5 ee eee ik ee 3 6 Gee rer er rr ee ge i i 14 


398 CORTINARIACEAE 


14. Gills brightly colored (yellow, orange, red, blue, green, purple), at least when young; cap not 


typically translucent-striate whem MOIst mm, 69. cee ee ey ee ee 15 
14. Gills not brightly colored (but may be dingy yellow, tawny, etc.) and/ or cap translucent-striate 
Dg YSs tg UGC O OS eee a MON oe IM ge Lae A MN ewe en Mer Ret ares oan etcoiee Rae hers SURAT eee mc Beane ge | 4] 
15. Cobwebby, silky, or hairy veil present when young; cap viscid or dry; spore print rusty-brown 
to cinnamon (but not rusty-orange); gills variously colored; common .. Cortinarius, p. 417 
15. Veil absent; cap not typically viscid; spore print orange to rusty-orange or dull brown to yellow- 
brown or olive-brown; gills yellow to orange or rusty-orange; not verycommon ....... 16 
16. Spore print orange to rusty-orange or bright rusty-brown ............. Gymnopilus, p. 407 
6; ‘Sporeprnt brown toolive-brown 22. .2us- 2 (see Paxillaceae, p. 476) 
17. Volva present at base of stalk; spore print reddish or pinkish-cinnamon (see Pluteaceae, p. 253) 
17. Notas above; volva absent or spore color browner orrustier ...........0.2 eee ee eeee 18 
i8. Cap typically viscid or slimy when moist, usually smooth (bald) or with a few scattered scales 
Givellimeininanitsme,, -- er een nn ear ahs... : See 19 
18. Cap typically not viscid, but sometimes slightly tackyin wet weather; cap surface smooth or silky 
hediballose wvcolly.scalyiar POWCehy stem e a cary een eran, Daseiiel, . manna nee ees 24 
19. Stalk distinctly viscid or slimy from the remains of a slimy veil; spore print typically rusty-brown 
tOcmmanonee ee. we... ef. .,..... ae... rn, we ee Cortinarius, p. 417 
hom INGLAsabGve yr ee ee, ee ee CE, SET et eee eee 20 
20. Cap usually small (up to 4 cm broad) and striate when moist; stalk thin, i.e., 1-3 (5S) mm thick; 
fruiting body fragile; often foundin moss ............ Galerina, Tubaria, & Allies, p. 399 
20. Notasaboyems. 9. pews... 2. Be Oe Boece ues cece es SO eee... 2 | 
21. Veil present, at least when young (check several specimens if unsure), usually but not always 
leaving traces on the stalk in the form of hairs, scales, or an annulus(ring) ............ 22 
21, Veukalbsemt M-all’Staees .ame.jetem ss «om em Mee ee ee cB ee Hebeloma, p. 463 


22. Spore print typically rusty-brown to cinnamon-brown; veil cobwebby or silky; stalk usually 
lacking scales below the veil, usually (but not always) at least | cm thick; spores roughened 
ede eee 7 ete a tae eek Eo ae eee Cortinarius, p. 417 


23. Odor often radishlike or spermatic and/ or taste bitter; gill edges often whitish; stalk apex often 
powdery, scurfy, or with small flakes; cap viscid but not often slimy; spore print dull brown 
(not cinnamon- or rusty-brown); not typically growing in large clusters from a common base 
a i eee eer. Pee ern Rea ee renee Sarre B Bearn Foenmae Hebeloma, p. 463 
23. Notas above; sometimes growing inclusters ................. (see Strophariaceae, p. 367) 


24. Spore print yellow-brown to tan to dull brown, orifrusty- brown or cinnamon then fruiting body 
often tawny or yellowish, translucent-striate when moist, and often growing in moss; spores 
SU OUNOMTOURMeMEd! 5. 6). sea 4 Gas ek ee yh bat woes oh hea oe oes 2 ee 25 
24. Spore print typically rusty-brown to cinnamon-brown; cobwebby or silky veil present when 
young, often leaving hairs on stalk; stalk thick or thin but not usually fragile; spores roughened 
SF PE eta me me re ENT Ta Fe Per gE PE De mr NT ER Cortinarius, p. 417 


25. Odor spermatic or like greencorn(crushthe cap if unsure!); spore print dull brown or dull yellow- 
|e 6,)  eeee eeee Rc a eT eel ant Pde pane eg ger ue oe RR Inocybe, p. 455 
Siem NOU GS MONG gen terres cere ne lta feces tender cornea ae cies See tre ee Soe ae 26 


26. Spore print dull brown or dull yellow-brown; cap usually opaque and small or medium-sized, 
often umbonate and/ or with easily-splitting margin (especially in age); surface of cap usually 
silky, hairy, or scaly; gill edges often whitish; gills typically not decurrent; very apex of stalk 
often minutely powdered, flaky, or scurfy; often growing in groups but not usually in clusters 
eed, Cee eet eee eee ewe eerberiere, tarde or. 28> EME 6 = 4 6c Inocybe, p. 455 


26. Notastibove: 8. O84 oM e.g. et BR... 8. SSS ee ee 2] 
27. Weil present at least when very young; stalk with small scales (often somewhat concentrically 

aLramped) DevG yy the MeN 8. ceca: secs samen Ce Mal cnt bea (see Strophariaceae, p. 367) 
27. Notas above; veil absent or present; stalk not normally scaly, but may have fibrils ...... 28 
28. Stalk typically 4 mm or more thick; cap typically 4-10 cm broad .................005. 29 
28. "Not asabove (usually smaller. ......... gee ge eee Galerina, Tubaria, & Allies, p. 399 
29. Spore print reddish- or pinkish-cinnamon .................. (see Entolomataceae, p. 238) 


oO ON OLAS ADOVE Pree repair tee eee eee ne eee ee ae (see Bolbitiaceae, p. 466) 
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GALERINA, TUBARIA, & Allies 


Small to minute, mostly brownmushrooms found on wood, moss, or ground. CAP typically smooth 
or nearly so, often translucent-striate toward margin when moist. GILLS browntorusty ortawny at 
maturity, typically adnexed to adnate (Galerina) or slightly decurrent (Tubaria). STALK thin 
(generally less than 5 mm thick), fragile or cartilaginous, usually hollow and central. VEIL absent 
or present, sometimes forming an annulus(ring) on stalk. VOLVA absent. SPORE PRINT ochre- 
brown to cinnamon-brown or brown. Spores smooth or roughened, usually lacking a germ pore. 
Cystidia usually present on gill edges. Cap cuticle usually filamentous. 


THIS is an artificial grouping of little bbown mushrooms (“LBM’s”) with brownish spores 
anda thin, usually fragile stem. Galerinaisa large genus(over200 species) formerly divided 
among Pholiota and the obsolete genus Galera. It can be recognized in the field byits small 
size, yellowish to brown color, and conical to convex cap, plus the thin stem and brown 
spores. Pholiota intergrades with Galerina, while Conocybe species also have brown 
spores but are usually more conical and have a different type of cell structure in the cap 
cuticle (cellular rather than filamentous). Also, Conocybes usually grow in grass, dung, or 
cultivated soil, whereas Galerinas are partial to wood, humus, and moss in forests and bogs 
(however, some Galerinas grow in grass and some Conocybes in moss). 

Tubaria is asmall but ubiquitous genus withslightly decurrent gills and aconvex to plane 
or depressed cap. It is most likely to be confused with Agrocybe, which does not usually 
have decurrent gills, and with Pholiota, with which it intergrades. Several other small 
genera are also treated or mentioned here (e.g., Naucoria, Alnicola, and Simocybe), but 
they are differentiated largely on microscopic characters and are of little interest to the 
average mushroom hunter. 

Galerina and Tubaria are especially common during dry spells when other mushrooms 
are scarce. Several Galerinas are known to contain deadly amanita-toxins. Many others 
have not been tested and all are difficult to identify—a compelling reason to avoid eating 
all Galerinas, Tubarias, and other “LBM’s.” 

Two Galerinas and two Tubarias are described here, plus one rare but distinctive 
mushroom of uncertain disposition, Naucoria vinicolor. If your“ LBM” does not key out 
convincingly, throw it away! For more comments on “LBM’s,” see p. 32. 


Key to Galerina, Tubaria, & Allies 


1. Fruiting body dark red to vinaceous (wine-colored) when fresh _ .. Naucoria vinicolor, p. 404 
eat OLS OO Vena Acti ORIN Net. «Rees GE ea eee een amnnios seem. GaN... 2 2 
2. Veil present when young, usually forming a small or large annulus (ring) on the stalk (check 

SEVCL MS PCOMMENSIINPOSSIDIG IMS... auras . aon. Mees A. WN, ME et a x és) 
2 ey eillabsent coral presemit hen met tonite An ArT cas. se seers iw sys Dees eee Oe ss I] 


3. Annulus prominent, distinctly membranous and often flaring and/ or movable; cap dry and not 
translucent-striate; cap conical or bell-shaped when young (but may expand), 0.5-2.5 cm 
broad; spores with a germ pore, cap cuticle cellular .............. (see Conocybe, p. 470) 


3. Notas above; cap usually striate when moist (at least at margin) and/or differently shaped 4 
APO LOIN On MyOOM Ol WOOCICII Sm ares Weete Stet rts Rh RB. Mess ee y aos cee «= My seg 5 
AP Growinp Onesromnmun in Minis mimasswetein.., 8-8 ta... .,, ces. se eset et a ess 9 
Seep Ulta to Pls Vise P VNC UNMANO ISU op ececcd ceMcnessiutpy + “gens + * aye wasn ver ses es eaye +: 6 
ees Visca owe. Ce oe ee ee eee eee iee eer et 4 gh 
6. Cap thinly viscid and translucent-striate when moist; stalk lacking obvious scales below the 

aniruUls( Ailes), spores tOUPMened lappa eee. wean. © Galerina autumnalis, p. 401 
Gl NOPASaOVERSpOres SMIOOLN . ow cc ee ee eh ee ee ee eee (see Pholiota, p. 384) 


7. Cap often with hoary white fibrils or particles when young; gills usually adnate to decurrent 
ear ee eT ar Wen ete Fe ee Tubaria confragosa, p. 403 
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CORTINARIACEAE 


Stalk with small or prominent scales or patches of veil remnants below the veil; spores smooth 
SCGROGS: libRes. : 9° WERE Sem) a) eens a as + See (see Pholiota, p. 384) 
Not as above; spores usually roughened ..... Galerina marginata (see G. autumnalis, p. 401) 


Cap reddish-cinnamon when moist; often growing on lawns; known only from the Pacific 
INO RUMYVE St | eneyerinemmmate inane amy aie em Galerina venenata (see G. autumnalis, p. 401) 
Not as above; usually growing in moss, grass, or swampy ground and/or differently colored 10 


Cap translucent-striate when moist .......... Galerina paludosa (see G. autumnalis, p. 401) 
INMEPSEAIDOIV EG: ooo sc s+: RRR ee eee (see A grocybe, p. 467) 
Gills usually slightly decurrent; cap convex to plane or slightly depressed (not conical and 

nottypically:tawny*or yellow) < swee lm Ana a bc es. ee 12 
NDUAS ABOVE vnc ved ooo od tas Meese Beadle OE eee ee Oe ss ee eee 13 
Cap and stalk white to grayish; cap often somewhat hairy, especially toward margin; found 

in woods; widespread but notcommon ................. (see Clitocybe & Allies, p. 148) 
Cap brown when fresh but often fading to buff or whitish as it dries; found in many habitats 

re MR Ms Mears Gi a emer LR HES lcs Tubaria furfuracea & others, p. 402 
Cap more or less olive-brown; growing on wood; spores smooth .... Simocybe centunculus 
Not with abemesien tunes Seems prez y epee ete rer cia ee eee er ee 14 
Stalk or base of stalk blue to blue-green in age; growing in moss or grass (see Conocybe, p. 470) 
INCRE 21 a: Ln Oe a en eM MW taal toy Ie’ 
Cap bright yellow when fresh (but often fading) and conspicuously striate and viscid; entire 

fruiting body withering or dissolving quickly .................005- (see Bolbitius, p. 473) 
ley ge Oy ieee ae Om ietber. . ean, Cece ee nee Cee eR ener? rem, 16 


Spore print ochre-brown to pinkish; odor usually strong and fishy or cucumberlike; cap bell- 
shaped to conical when young, reddish-brown to dark brown or blackish (margin often paler); 
stalk also dark, minutely velvety; gills with giant cystidia ... (see Tricholomataceae, p. 129) 

INIOLRAS ANDRESS react, mene eae tee AE METI, IR BITS MTR rents RU ema 17 


Growing on decaying wood; cap hairy or scaly or silky and/ or odor spermatic; cap not viscid 
ee S.., ,.  e e., eo. Pee ee. Se, Oe (see Inocybe, p. 455) 


NIGMS DOVE. 5 ieee keke eee ence sss OE ee tm. 5 eee, eee 18 
Capconvex toplanc or broadly unibomaten. fa. eee... ee ae ee a 19 
Cap.conieal to-Bell=shaped or acutelysumbonate = 0... Oe Pe ee 24 


Lower stalk usually with small scales or veil remnants; veil present at least in young specimens; 
cap often viscid when moist; spores smooth; usually found on wood, sometimes on ground, but 
Hat UsnM@llyanentOss ......, ee oe... ee eee ee (see Pholiota, p. 384) 

Not as above; spores smooth or roughened; growing in many habitats, oftenin moss .... 20 


Cap viscid when moist and conspicuously striate; flesh very thin; stalk white or yellow and very 
fragile (2-3 mm thick); entire fruiting body withering or decaying quickly; cap cuticle cellular 
rr ne Bay (see Bolbitius, p. 473) 

BVOt@s BONE 2 ofits 6 cc oo ke oe Sg ee oe ee a ee rn 2il 


Gills adnate; cap brown but often fading to tan, buff, or even whitish as it loses moisture; spore 
print ochre to dull brown or tan; spore walls nearly colorless and thin, easily breaking; common 


ee eee wenn ence eeececeeeeesese Lubaria furfuracea & others, p. 402 
NSA SO 22 
Spore print brown; found mostly under alderand willow .............00 cee eee ceca 20 
Spore print usually rusty-brown to cinnamon-brown (brighter than above); found in many 

te a ee ee Wo ese eee aS 24 
Cap daGh ReagiSN-UPONM . a . <i bee eds s boise iv esses a Alnicola scolecina 
Cap brown to tanor yellow-brown ........... Alnicola melinides, A. escharoides, & others 


Cap usually yellowish to yellow-brown or tawny or sometimes rusty-brown; veil present or 
absent; usually growing in moss or grass or on wood; cap usually translucent-striate when 
moist; stalk fragile; spores roughened orsmooth ... Galerina heterocystis & others, p. 402 

Not as above; sometimes growing in moss, but usually on ground and not normally in grass or 
on wood; veil always present (at least when very young); stalk not often fragile; spores 
POURNETION 2. cues es 5 Oe ee ss ee (see Cortinarius, p. 417) 


Galerina autumnalis is a deadly poisonous “LBM.” Growth on wood, brown spores, and scale-less 
stalk with a small annulus (ring) are the main features. 


Galerina autumnalis (Deadly Galerina) 


CAP 1-4 (6.5) cm broad, convex to nearly plane or slightly umbonate; surface smooth, 
viscid when moist, dark brown to yellow-brown or tawny, fading to tan or yellowish as it 
dries; margin translucent-striate when moist. Flesh thin, watery brown; odor mild or 
slightly farinaceous. GILLS attached (slightly decurrent to adnexed) but often seceding, 
close, yellowish to pale brown becoming rusty-brown or brown. STALK 2-10 cm long, 3- 
6 (10) mm thick, equal or thicker below, dry, hollow, pallid to brownish, often darker 
below in age, fibrillose below the veil; base often with white mycelial strands. VEIL fibril- 
lose or somewhat membranous, usually forming a thin, superior, white ring on stalk which 
is subsequently darkened by falling spores or often disappears in age. SPORE PRINT 
rusty-brown; spores 8-11 x 5-6.5 microns, elliptical, roughened and/ or wrinkled. 


HABITAT: Scattered to gregarious or tufted on rotting wood and debris of both hard- 
woods and conifers; widely distributed. Fairly common in our area from fallthroughearly 
spring, especially during relatively dry years. 


EDIBILITY: DEADLY POISONOUS— it contains amanita-toxins! Fortunately, it is 
rarely eaten because of its diminutive dimensions and mundane appearance. 


COMMENTS: Since this drab “LBM” is deadly poisonous, it isimportant to learn its dis- 
tinguishing characteristics: (1) the rusty-brown spores (2) the small size and thin stem (but 
in areas of high rainfall overgrown specimens often occur) (3) the veil which usually (but 
not always!) forms a thin whitish superior annulus (ring) (4) the growth on wood (some- 
times buried or very decayed). The annulus may turn brown in age or even disappear, so 
it is best to avoid any mushroom that is remotely similar, including the edible Pholiota 
mutabilis, which typically grows in large clusters and has small scales on the stem. There 
are several very similar deadly poisonous Galerinas with a thin annulus, including: G. 
marginata, with a moist but not viscid cap, found mainly on decaying conifers; and G. 
venenata, with a reddish-cinnamon cap that fades to pinkish-buff or whitish in age, 
growing on lawns or buried wood and known only from the west coast. Other species: G. 
paludosa also has a white superior annulus, but it has a long thin stem and grows in bogs; 
its edibility is unknown. 
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Galerina heterocystis 


CAP 5-20 mm broad, bluntly conical becoming bell-shaped or convex or sometimes 
umbonate; surface smooth, hygrophanous: pale yellow to pale cinnamon to tawny and 
translucent-striate when moist, paler(more or less buff) when dry. Flesh very thin, fragile. 
GILLS close, usually attached but not decurrent, pale yellowish becoming pale cinnamon- 
brown. STALK 1-8 cm long, 1-3 mm thick, more or less equal, tubular, fragile, pallid to 
pale yellowish darkening to brown or cinnamon; lower portion faintly fibrillose. VEIL 
absent or rudimentary. SPORE PRINT pale cinnamon-brown; spores 11-17 = 6.5-8.5 
microns, more or less elliptical, roughened to nearly smooth. 


HABITAT: Scattered to gregarious in damp mossy or grassy places (usually in or near 
woods); widely distributed. In our area this species and its numerous look-alikes are 
especially common during relatively dry weather when other mushrooms are scarce. 


EDIBILITY: Unknown. Do not experiment! 


COMMENTS: There are dozens of Galerinas that will more or less fit the above descrip- 
tion, and they can only be differentiated microscopically. Unlike G. autumnalis, the veil is 
evanescent or even absent, but like that species the cap is usually translucent-striate when 
fresh. Some are found in the woods or at their edges, others frequent seepage areas, still 
others grow on logs or in bogs; most are moss-inhabiting. Conocybe species may also 
Key out here, but are generally more sharply conical, not as translucent, and havea cellular 
cap cuticle; they favor lawns, dung, or cultivated ground, but a few grow in moss. Psilo- 
cybe and Psathyrella species are also similar, but have darker spores. Other Galerinas 
with an evanescent or absent veil include: G. semilanceata, with a fibrillose veil, usually 
found on the ground; G. cedretorum, larger (cap 1-3 cm), with a more or less convex cap 
and no veil, found in humus or debris under conifers; G. hypnorum, minute, with a rudi- 
mentary veil, found on mossy logs; G. triscopa, also minute, but with a sharply conical 
cap when young, growing on logs; and G. tibicystis, growing only in Sphagnum bogs. 
None of these should be eaten. 


Tubaria furfuracea (Totally Tedious Tubaria) 


CAP 1-3 (4) cm broad, convex becoming plane or slightly depressed; surface smooth to 
finely fibrillose or often with minute whitish flecks and patches (veil remnants); hygro- 
phanous but not viscid, brown to reddish-brown, cinnamon-brown, or tan when moist, 
fading to buff, pinkish-buff, or whitishas it dries( often fading in center first); margin striate 
when moist. Flesh thin, brownish. GILLS close, adnate toslightly decurrent, pale tawny to 
cinnamon or brown. STALK 2-6 cm long, 1-4 mm thick, equal or slightly thicker below, 
colored more or less like cap or paler, sometimes with whitish flecks, fibrillose, fragile; 
base usually with whitish mycelium. VEIL whitish, fibrillose, evanescent. SPORE PRINT 
ochre-brown to pale ochre; spores 6-9 x 4-6 microns, elliptical, smooth. 


HABITAT: Scattered to gregarious on ground, sticks, and woody debris in wet places— 


Tubaria furfuracea, the “Totally Tedious Tubaria.” Note adnate to slightly decurrent gills and ten- 
dency of cap to fade as it loses moisture. A similar viscid-capped species is also common locally. 


Tubaria furfuracea is a quintessential “LBM.” These specimens are taller than most and their gills 
are rather widely spaced. Could they be a distinct species? Does anyone know? Does anyone care? 


woods, vacant lots, landscaped areas, along trails, etc.; common and widely distributed. It 
seems to be most abundant when and where other mushrooms are scarce—perhaps 
because it is only likely to be noticed when and where other mushrooms are scarce. I have 
seen enormous fruitings in wood chip mulch at Golden Gate Park in San Francisco. 


EDIBILITY: Unknown. 


COMMENTS: This is it, folks—your quintessential “LBM” (see p. 32)—as boring as it is 
ubiquitous and as innocuous as it is inconspicuous. The brownish spores, adnate to 
decurrent gills, thin stalk, and whitish-flecked, hygrophanous cap are the most distinctive 
(or least undistinctive) fieldmarks. To say more about it would do the more interesting 
mushrooms in this book an injustice. Other species: The “Totally Tedious Tubaria” is 
easily mistaken for the “Truly Trivial Tubaria,” 7. pellucida, which, however, is slightly 
smaller (cap 0.5-1.5 cm broad) and has slightly smaller spores. 7. tenuis, otherwise known 
as the “Truly Trivial AND Totally Tedious Tubaria,” is also smaller, but has a completely 
glabrous (bald) cap and widely spaced gills. A small unidentified viscid-capped species 
also occurs in our area. There are various other “LBM’s” belonging to obscure genera 
such as Simocybe and Alnicola. You can find more information on these in the key to 
Galerina, Tubaria, & Allies, but don’t you have something more exciting to do? 


Tubaria confragosa (Not So Tedious Tubaria) 


CAP 1-5 cm broad, broadly convex to more or less plane or slightly uplifted; surface moist 
or dry but not viscid; hygrophanous, brown to vinaceous-brown or reddish-brown to 
reddish-cinnamon when moist, markedly paler (buff to cinnamon-buff) as it dries out; 
smooth or often appearing hoary at first from a thin layer of whitish fibrils or minute scales 
(especially toward the margin, which is striate when moist). Flesh thin, fragile, colored 
like cap. GILLS cinnamon to rusty-brown to reddish-cinnamon to brown, adnate to 
slightly decurrent, close. STALK 2-8 cmlong, | .5-6 mm thick, equal or thicker below, soon 
hollow, colored like cap or paler, usually with fibrils or a few small scales below the ring; 
base typically with white mycelial mat. VEIL usually forminga membranous, often flaring 
Superior ring on stalk, but sometimes disappearing or leaving only a fibrillose zone. 
SPORE PRINT brown to dark reddish-cinnamon; spores 6.5-9 x 4-6 microns, broadly 
elliptical, smooth. 


HABITAT: Gregarious (often clustered) on rotting logs, sawdust, etc.; widely distributed. 
I have seen large fruitings in the fall and winter in wood chip mulch, sometimes accom- 
panied by T. furfuracea. 
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Tubaria confragosa, the “Not So Tedious Tubaria,” is reminiscent of the more common “Totally 
Tedious Tubaria” (T. furfuracea), but usually has an annulus (ring) on the stalk. 


EDIBILITY: Unknown. 


COMMENTS: The presence of a well-defined annulus (ring)—at least in many specimens 
—rescues this “LBM” from the obscurity it so richly deserves. It is slightly larger than 
T. furfuracea, and is more likely to be cespitose (clustered). It is also known as Phaeo- 
marasmius confragosus and Pholiota confragosa, but the hygrophanous, non-viscid cap 
and smooth to only slightly scaly stalk separate it from the Pholiotas of this book. 


Naucoria vinicolor Color Plate 94 


CAP 14 cm broad, convex to plane or obtusely umbonate; surface smooth or finely 
fibrillose or occasionally fibrillose-scaly, not viscid, dark red to wine-red (vinaceous), the 
center often darker. Flesh thin, tinged cap color; odor mild. GILLS slightly decurrent to 
adnate, adnexed, or notched, close; dark red or vinaceous when young, soon becoming 
cinnamon or rusty-brown as spores mature. STALK 1|-7 cm long, 2-6 mm thick, equal or 
slightly thicker below, colored more or less like cap but often overlaid with a fine whitish 
silky-fibrillose coating. VEIL fibrillose, vinaceous, disappearing or forminga slight hairy 
zone on stalk which turns cinnamon from falling spores. SPORE PRINT cinnamon- 
brown; spores 6.5-8 x 4-5 microns, elliptical or bean-shaped, smooth. 


HABITAT: In small tufts or clusters (or sometimes solitary) on dead wood; known only 
from California, but perhaps more widely distributed. I have found it several times on oak 
in the fall and winter, but it is rare. 


EDIBILITY: Too rare to be of value. Greg Wright, who has found it in Los Angeles 
County, reports that it is harmless, with a “mealy, moderately mushy” texture and a flavor 
“that suggests bland beef.” (I just can’t wait to try it! Can you?) 


COMMENTS: This interesting mushroom was originally described in 1909. It does not 
belong to the genus Naucoria in its modern sense, but has not officially been transferred to 
another genus—perhaps because of its rarity, but perhaps also because its “correct” genus 
is in doubt! The fibrillose veil and cinnamon-brown spores give it the aspect of a small 
Cortinarius (e.g., C. sanguineus), but it always seems to grow on wood, usually in small 
clusters. Its wine-red color and small size plus the spore color and growth on wood are the 
distinguishing fieldmarks. Lactarius fragilis sometimes grows on wood but has a latex 
and/or a fragrant odor, lacks a veil, and has white or yellowish spores. Naematoloma 
aurantiaca is similarly colored but has darker spores and is usually terrestrial. 
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CREPIDOTUS 


Small to medium-sized mushrooms typically growing shelflike on wood. CAP usually round to 
kidney-shaped in outline, surface smooth or hairy. Flesh soft, thin. GILLS usually brownish at 
maturity. STALK usually absent or rudimentary, or if present then lateral or off-center. VEIL and 
VOLVA absent. SPORE PRINT dull brown to yellow-brown, cinnamon-brown, or pinkish- 
brown. Spores smooth or roughened, lacking an apical germ pore. Cystidia often present on gills. 
Cap cuticle filamentous. 


THIS is a fairly common but lackluster group of wood-inhabiting mushrooms with little 
or no stem. They superficially resemble the oyster mushrooms (Pleurotus) as well as 
Phyllotopsis and Claudopus, but have brown spores. Other brown-spored, wood- 
inhabiting mushrooms (Pholiota, Galerina, etc.) have well-developed stems. Crepidotus 
is given its own family, the Crepidotaceae, by some mycologists. 

Crepidotus species are worthless as food—they are flaccid and decay rapidly. They 
favor decaying hardwood logs, branches, and twigs (especially oak), but a few species 
occur on conifers or even in soil—in which case they may have a lateral to off-center (but 
not central) stem. Two widespread representatives are depicted here. 


Key to Crepidotus 

1. Fruiting body tough and leathery or woody ............ (see Polyporaceae & Allies, p. 549) 
Pie otasabave, Guuibiiebodyileshy «6.6... seek ASG ive eee teas ce udatea eee er eee 2 
ere Tom imonoT VIMMMISN, cea, 5 ce Oe oes sneer edt aie pads ae oe ee i Bees 3 
2. Cap tawny to pale ochre, brownish, or red (but may sometimes fade to whitish inage) .... 4 
3. Cap 1-4 cm broad and nearly smooth(bald) C. applanatus & others (see C. herbarum, below) 
3. Cap smaller (up to 2 cm broad) and distinctly hairy or downy . C. herbarum & others, below 
4. Cap bright red (scarlet to cinnabar-red), small(up to 15 mm broad); gill edges also scarlet tored; 

found on hardwoods in eastern North America; rare ..................4 C. cinnabarinus 
a WO ees eb Ove: Game IOUT cr.ccw hots oi ete aura wees eda ele one ee Gon Oe phat eee eee 5 
5. Found on fabrics or old carpets, seat covers of abandoned cars, mattresses, “rotting blue jeans,” 

or on wood; fruiting body yellow-brown to brown or cinnamon; stalk present, often darker, 

isuallvyenit emer, tewrved, and slender .......64....040.esnenwe cases Melanotus textilis 
> swNohasabovestound ongwood or lenin-rmeh humus ...... 2.22562 cn ee ee cepa ee eb ene: 6 
6. Gills often forked or veined, especially near base of cap ........... (see Paxillaceae, p. 476) 
ree iia gene soc. en ees seid art tye as ee ES Seer eee ary reece ae ade y 
7m eGillgyellowto orange or ochre-oratige ............. C. crocophyllus (see C. mollis, p. 406) 
7. Gills whitish to grayish, brownish, ordullcinnamon ................... C. mollis, p. 406 


Crepidotus herbarum (Little White Crep) 


CAP 0.5-2 cm broad, kidney-shaped to nearly round in outline; surface hairy or downy, 
white, not viscid. Flesh very thin, white. GILLS fairly well-spaced, white becoming pale 
ochre or brownish; radiating from point of attachment to substrate. STALK absent or 
rudimentary. SPORE PRINT pale yellow-brown; spores 6-8 x 3-4 microns, pip-shaped to 
lance-shaped or somewhat elliptical, smooth. 


Crepidotus variabilis (see comments under C. herbarum) is one of several small whitish shelving 
species with brown or pinkish-brown spores. 


406 CORTINARIACEAE 


HABITAT: Scattered or in groups or troops on fallen branches, twigs, herbaceous stems, 
and debris(usually of hardwoods); widely distributed. Common in ourarea throughout the 
mushroom season, but often overlooked. 


EDIBILITY: Unknown, and like most of us, destined to remain so. 


COMMENTS: This is one of several small whitish Crepidotus species that typically grow 
on twigs and branches, sometimes completely covering their host. Itis likely to be mistaken 
for a Claudopus or small Pleurotus, but has brownish spores. Similar species include: 
C. versutus, with dull brown, elliptical spores 9-10 microns long; C. variabilis, with pale 
brown to pinkish-brown, minutely warty, elliptical spores 5-7 microns long; C. fusisporus, 
with pinkish-buff, fusiform (elongated) spores; C. applanatus, very common and widely 
distributed, with round, minutely spiny spores and a larger (1-4 cm), nearly smooth, white 
cap that often becomes brownish in age; and C. maculans, also larger and smooth, but 
usually blackish-spotted in age. 


Crepidotus mollis — (Jelly Crep; Flabby Crepidotus) 


CAP 1-5 (8) cm broad, fan- or kidney-shaped to nearly round in outline, convex to plane; 
surface gelatinous in wet weather beneath a dense to rather sparse coating of fulvous to 
rusty-ochre to brown fibrils (hairs) or small fibrillose scales; in age often smooth or with 
very few fibrils and varying incolorfromtawny to pale ochreto brown, or fading to whitish. 
Flesh soft, thin, pallid, soon flaccid. GILLS close, whitish becoming brown or dull cinna- 
mon; radiating from base of cap. STALK absent or rudimentary. SPORE PRINT dull 
brown to yellowish-brown; spores 7-11 x 4.5-6.5 microns, elliptical, smooth. 


HABITAT: Usually in groups or overlapping tiers on the bark of dead hardwoods (or 
rarely conifers); very widely distributed and common. In ourarea itis frequent throughout 
the mushroom season, especially on live oak. 


EDIBILITY: Unknown. 


COMMENTS: Also known as C. fulvotomentosus and C. calolepis, this is our most 
common and conspicuous Crepidotus, often fruiting in attractive masses on dead oaks. 
The relatively large size(for a Crepidotus), gelatinous texture when wet, brownspores and 
mature gills, and fibrillose scales on the cap when young are the main fieldmarks. In age it 
becomes quite flabby and is likely to attract your attention for this reason if for no other. 
C. crocophyllus isa similar, widely distributed species with yellow to ochre-orange imma- 
ture gills. I have found it several times in our area. 


Crepidotus mollis isa common shelving mushrooms witha flabby cap and brown spores. Y oungcaps 
shown here are covered with brown fibrils or scales, but older or rain-battered caps can be bald. 
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GYMNOPILUS 


Medium-sized to large mushrooms found mostly on wood. CAP smooth or scaly, dry. GILLS 
notched to slightly decurrent, usually yellow to rusty-orange. STALK more or less central, fleshy. 
VEIL usually (but not always) present, sometimes forming an annulus (ring). VOLVA absent. 
SPORE PRINT orange to rusty-orange to bright rusty-brown. Spores typically elliptical and 
roughened, without an apical pore. Cystidia present, at least on gilledges. Cap cuticle filamentous. 


THIS is a clearcut group of rusty-orange-spored mushrooms formerly divided among 
Pholiota and the defunct genus Flammula. The fruiting bodyis typically reddish-brown to 
rusty-orange to yellow, and a veil is often present. The vast majority of species grow on 
wood but at times may appear terrestrial. Pholiota and Cortinarius are the genera most 
often confused with Gymnopilus. Pholiota, however, usually has a viscid cap and duller 
(brown to cinnamon-brown) spores, while Cortinarius grows on the ground. 

Gymnopilus species are found primarily in the woods, but sometimes turn up on cut 
stumps, wood chip mulch, and in nursery flats and flower pots. They are quite common, 
but rarely fruit in the large numbers typical of, say, Hebeloma, Cortinarius, and Inocybe. 

About 75 species of Gymnopilus are known from North America and over 25 from 
California. Several are quite striking but none are good edibles. A few—specifically G. 
spectabilis, G. validipes, and G. aeruginosus-—are “pupil-dilating” (hallucinogenic). 
Four species are depicted here. 


Key to Gymnopilus 
1. Cap usually tinged or variegated with blue or blue-green when young (sometimes also with 
Giler COMES OL cLamune DlIsh When DMised) 22. 728 Aue. hey eee Z 
1. Notas above; blue or blue-green shades absent ..... ey ery ee ee BO Sere 3 
2. Cap with fibrils or scales; veil present, at least when young ......... G. aeruginosus, p. 409 
2 Cap Nearly smOorm. vellabseml 9.0... 2e 0. . oo G. punctifolius (see G. aeruginosus, p. 409) 
3. Cap with fibrils or scales of a radically different color thanthe back ground(i.e., reddish, pinkish, 
PROCIM ST cele: mot COMO his. .eeie wm. Duane ee reheat cee eee kien oleae acess ten age 4 
3. Cap smooth or with fibrils or scales that are roughly the same color as background (1.e., some 
shade of yellow, orange, rusty-orange, or reddish-brown); common .................- 6 
4. Cap scales or fibrils red to purple-red, reddish-brown, or pink ............... 0000 eee 5 


4. Cap scales or fibrils tawny to dark brown to blackish-brown .......... 2.0. c cece cece ees 
eee eee G. fulvosquamulosus & G. parvisquamulosus (see G. luteofolius, p. 409) 


5. Fruiting body (especially cap) sometimes with bluish or blue-green stains (examine several 
specimens! ); veil evanescent, not typically forming a distinct annulus(ring) .............. 
4. ee ee ee ee ne ee er ee eee G. aeruginosus & others, p. 409 


5. Notas above; veil often forming a slight annulus ........... G. luteofolius & others, p. 409 
6. Cap medium-sized to gigantic(up to40 cm broad or more! ); stalk 1-7 cm thick; veilmembranous 
or fibrillose, often forming an annulus (rng) on stalk; usually growing in clusters (but occa- 
SOM ANIVASO MEA yo. Gin ia be Ose ht oe oe a G. spectabilis group, p.410 
6. Notas above; smaller and veil absent or evanescent; not oftenclustered ................ 
72 cilipresent When youn (but Olle diSappeAMIMP ANAC... 66k cc ec cb eee eee eee ee 8 
(ee cllabsemiUeheckevomllie SPSGINTCHS!) 5 cau: WO: Pig soc eo ob ose see ee epee 10 
noe Neel wianiich® 2. , Se. eee G. penetrans & G. flavidellus (see G. sapineus, p. 408) 
Cree Clnpale nella Oi MlOnVISE, BR. cae at Mo os Oe gs eo eee eben bade eee es 2 
9. Cap golden-yellow to tawny-orange, often with minute scales or scattered fibrillose patches 


Weed Poo. Gan eee ee AMR, ME ree G. sapineus, p. 408 
9. Cap darker(tawny to cinnamon, russet, or reddish-brown), smooth ..............000000 
Sh CE, Le ae, ee arr eee arian mPa G. luteocarneus (see G. sapineus, p. 408) 


10. Usually growing on ground; taste mild .............. G. terrestris (see G. sapineus, p. 408) 
10. Typically found on wood; taste usually bitter G. liquiritae& G. bellulus(see G. sapineus, p.408) 


Gymnopilus luteocarneus (see comments under G. sapineus, below) is one of several small orangish 
species with an evanescent veil or no veil at all. Mature caps can be somewhat larger than the ones 
shown here, but never approach the size of the G. spectabilis group. Left: A young specimen on wood 
and an older one ona cone. Right: Mature specimen; note howstalk baseis darkened by falling spores. 


Gymnopilus sapineus (Common and Boring Gymnopilus) 


CAP (1) 2-5 (9) cm broad, convex to nearly plane or sometimes obscurely umbonate; 
surface dry, usually with minute scales or scattered patches of fibrils, oftencracking inage; 
golden-yellow to tawny-orange, the margin sometimes paler. Flesh yellowish, firm; taste 
usually bitter. GILLS attached (usually adnate), close, yellow becoming rusty-yellow to 
rusty-cinnamon in age. ST ALK 2.5-7 cm long, 3-7 (10) mm thick, equal or tapered slightly 
below; yellowish-buff to yellow, becoming brownish-yellow inage or when handled; fibril- 
lose. VEIL yellowish, fibrillose, disappearing or leaving a few hairs near top of stalk which 
turn rusty from falling spores. SPORE PRINT amber- to rusty-orange to bright rusty- 
brown; spores 7-10 = 4-5.5 microns, elliptical, minutely roughened. 


HABITAT: Solitary to scattered or in small tufts or groups on rotting logs, cones, and 
humus rich in lignin; widely distributed, but rarely fruiting in large numbers. In our area 
it is common under conifers (especially pine) throughout the mushroom season. Similar 
species turn up occasionally in nursery flats and flower pots. 


EDIBILITY: Unknown; the small size and bitter taste are deterrents. 


COMMENTS: There are several small, eminently undistinguished and evidently indis- 
tinguishable Gymnopilus species that will more or less fit the above description. Asa group 
they can be recognized by their yellow to orange-brown color, modest size, growth on 
wood, dry cap, and rusty-orange spores. Some have an evanescent fibrillose veil, others 
have no veil at all. G. sapineus is distinct by virtue of the small scales or fibrillose patches 
on the cap. The others are hardly worth differentiating, but some of them are: G. luteo- 
carneus, common in California on conifers, with a smooth, darker (tawny-cinnamon to 
russet) cap and pale yellowish, evanescent veil; G. penetrans and G. flavidellus, with a 
smooth yellow to yellow-orange cap and whitish evanescent veil, the latter with a stalk 
that stains orange-brown when handled; and the following species with no veil and a 
smooth, tawny to orange, rusty, or cinnamon-brown cap: G. liquiritiae, growing on wood, 
taste bitter; G. bellulus, on wood, taste bitter, but cap only 1-2.5 cm broad and smooth to 
minutely scurfy; and G. terrestris, usually terrestrial under conifers, with a mild taste. 
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Left: A close relative of G. aeruginosus( perhaps the same?), this unidentified Gymnopilus has dark red 
fibrils on the cap and stalk when young and often exhibits bluishstains. N oteabsence ofannulus(ring) 


on stalk (see comments below). Right: Close-up of G. /uteofolius showing cap fibrils and annulus. 
ss 


Gymnopilus aeruginosus 


CAP (2) 5-15 (23) cm broad, convex to nearly plane; surface dry, fibrillose-scaly (or 
cracked in age); color variable: at first dull bluish-green or variegated with green, yellow, 
salmon, red, cr vinaceous, sometimes fading to buff or pinkish-buff in age; scales tawny to 
reddish to dark brown. Flesh whitish or tinged blue or green; taste bitter. GILLS adnexed 
to adnate or slightly decurrent, often seceding; buff to yellow-orange or ochre, close. 
STALK (3) 5-12 cm long, (0.4) I1-1.5 (4) cm thick, more or less equal, colored more or less 
like the cap, smooth or fibrillose, dry. VEIL yellowish, fibrillose, often scanty, leaving an 
evanescent zone of hairs near top of stalk. SPORE PRINT rusty to rusty-orange or rusty- 
cinnamon; spores 6-9 = 3.5-4.5 microns, elliptical, roughened. 


HABITAT: In groups or clusters on stumps, logs, and sawdust of both hardwoods and 
conifers; widely distributed, but most common in the Pacific Northwest. I have seen large 
fruitings in the fall, winter, and spring in wood chip mulch. 


EDIBILITY: Hallucinogenic. The blue-green tones are indicative of psilocybin and/ 
or psilocin, as in Psilocybe. 


COMMENTS: The tendency of the cap to exhibit a blue-green tinge when young (often 
variegated with pink, vinaceous-red, and/or other colors) plus the scaly cap, yellowish 
gills, rusty-orange spores, and growth on wood make this species quite distinctive. G. 
harmoge may be a synonym. A similar unidentified species (perhaps the same?) with 
vinaceous-red fibrils on the cap and stalk when young (see photo) is common on wood 
chips. Its cap often shows bluish or blue-green stains and it is hallucinogenic. G. puncti- 
folius is colored like G. aeruginosus, but has a nearly smooth (bald) cap and no veil. 


Gymnopilus luteofolius 


CAP 2-12 cm broad, convex or obtuse becoming nearly plane; surface dry, at first covered 
with dense, dark red to purple-red or reddish-brown, fibrillose scales, these fading slowly 
to pinkish-red or yellowish-red; surface finally yellowish in old age as scales disperse; 
margin inrolled at first. Flesh thick, reddish to lavender, then fading to yellowish; taste 
bitter. GILLS notched to adnate or slightly decurrent, fairly close, yellow becoming bright 
rusty-orange or rust-colored as spores mature. STALK 3-10 cm long, 0.3-2 cm thick, 
fleshy, equal or enlarged below (or tapered downward if clustered); solid, dry, fibrillose, 
more or less colored like cap, becoming yellowish or rusty-stained. VEIL fibrillose to 
somewhat membranous, yellowish; forming a hairy, superior ring on stalk which may 
disappear or trap falling spores. SPORE PRINT bright rusty-orange; spores 5.5-8.5 
3.5-4.5 microns, elliptical, roughened. 
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HABITAT: In groups orclusters on decaying coniferous wood, sawdust, and humus richin 
lignin (rarely on hardwoods); widespread, but not common. I have seen one fantastic 
local fruiting, under pine at New Brighton Beach State Park, with Pluteus cervinus and 
large clusters of Pholiota terrestris and Naematoloma fasciculare (all certified wood- 
lovers) also present. 


EDIBILITY: Unknown, but the closely related G. aeruginosusis said to be hallucinogenic. 


COMMENTS: This distinctive mushroom can be told by the dark red fibrils or scales on 
the cap (and often the stem), plus the yellow gills, rusty-orange spores, and relatively 
persistent veil. The much more common Tricholomopsis rutilans features the same at- 
tractive color combination, but has white spores and lacks a veil, while G. aeruginosus and 
relatives have a transient veil and often have bluish stains. G. pulchrifolius is asmaller spe- 
cies with a pink to pale pink cap. Others with distinctively colored cap scales include: G. 
fulvosquamulosus, with tawny to brown scales on a yellow background; and G. 
parvisquamulosus, with dark brown to blackish-brown scales on an ochraceous-tawny 
background. Both have a mild taste and fibrillose to slightly membranous veil. I have 
found them in our area, but they are rare. 


Gymnopilus spectabilis group Color Plate 99 
(Big Laughing Mushroom; Giant Gymnopilus) 


CAP 5-40 cm or more broad, convex becoming broadly convex or nearly plane; surface 
dry, smooth to silky or fibrillose, often breaking up to form small scales; bright yellow- 
orange to yellowish-buff when young (or at times nearly whitish from overlaid fibrils), 
often somewhat darker in age (rusty-orange to golden-tawny to orange-brown or reddish- 
brown); margin at first incurved, sometimes wavy, Sometimes with veil remnants. Flesh 
thick, firm, yellowish; taste bitter. GILLS notched to adnate or slightly decurrent, close, 
ochre-buff or pale yellow becoming more or less rusty-orange to rusty-brown in age. 
STALK (3) 5-25 cm long, 1-6 (10) cm thick, usually swollen in the middle or below, the 
base often narrowed; solid, firm, dry, rusty-orange torusty-yellow or paler, fibrillose below 
the ring. VEIL pallid to pale yellowish or rusty-stained, membranous or fibrillose, 
sometimes disappearing, but usually forming a superior ring on stalk; ring soon stained 
with rusty-orange spores, often collapsing or disappearing inage. SPORE PRINT bright 
rusty-orange; spores 7-10.5 x 4.5-6 microns, elliptical, roughened or wrinkled. 


HABITAT: Usually in clusters (occasionally solitary) on or around stumps and trees; 
widely distributed. This species “complex” favors conifers on the west coast, hardwoods 
in eastern North America. In our area it is quite common on old pine stumps in the fall, 
winter, and early spring, and occasionally turns up on eucalyptus also. 


EDIBILITY: Inedible due to the bitter taste. Forms in Asia and eastern North America 
apparently contain psilocybin and/ or psilocin and are hallucinogenic (hence the Japanese 
name, “Big Laughing Mushroom”). On the west coast, however, it is apparently “in- 
active.” An Ohio woman had an unforgettable experience after inadvertently nibbling on 
one. She found herself in an alien world of fantastic shapes and glorious colors, and while 
concerned friends were rushing her to the hospital, she was heard to mutter, “If this is the 
way you die from mushroom poisoning, then I’m all for it...” 


COMMENTS: This species “complex” is easily recognized by its overall yellow-orange 
to rusty-orange color, rusty-orange spores, robust size, bitter taste, and frequent presence 
of a ring formed by the veil. Several Pholiota species are similar, but have duller spores and 
viscid caps; the honey mushroom (Armillariella mellea) is also somewhat similar, but has 
white spores and whitish or flesh-colored gills, while the jack-o-lantern mushrooms 


Gymnopilus spectabilis group is easily told by its yellow to rusty-orange color (see color plate), 
membranous veil, and rusty-orange spores. Note how small the penny is! This large western form is 
considered to be a separate species, G. ventricosus, by some authorities. 


(Omphalotus) have white or yellow-tinted spores, lacka veil, and grow only on hardwoods. 
“Typical” G. spectabilis grows on both hardwoods and conifers and has.a somewhat 
fibrillose veil. It was originally called Pholiota spectabilis and is also knownas G. junonius 
(probably its “correct” name). The large, non-hallucinogenic, conifer-loving westernform 
with a swollen stalk and membranous veil is called G. ventricosus (if truly distinct). It is 
one of our largest and most spectacular mushrooms, commonly attaining pizza size(more 
than one foot in diameter) with clusters weighing 10 pounds or more. Y oung specimens 
present an entirely different appearance: squat and compact with hard, very thick, yellow 
flesh and very narrow(shallow) gills. Other speciesin the G. spectabilis“complex” include: 
G. subspectabilis, with larger spores; and G. validipes of eastern North America, a hallu- 
cinogenic species with a mild to only slightly unpleasant taste and a fibrillose veil. 


ROZITES & PHAEOLEPIOTA 


Medium-sized to large, terrestrial, woodland mushrooms. CAP dry; often wrinkled (Rozites) 
or powdery-granulose (Phaeolepiota). GILLS attached, tawny to orange-buff to brownish at 
maturity. STALK central, fleshy, smooth to fibrillose (Rozites) or powdery-granulose (Phaeo- 
lepiota). VEIL present, membranous, usually forming a distinct annulus (ring) on stalk. SPORE 
PRINT rusty-brown to tawny or orange-buff. Spores elliptical, roughened to nearly smooth. 


THOUGH not closely related, these two small genera are treated together here because 
they have a number of features in common: both grow on the ground, both have yellow- 
brown to rusty-brown spores and a well-developed membranous veil that forms a distinct 
annulus on the stalk, and both were originally placed in the genus Pholiota. 

Rozites has somewhat wrinkled or roughened spores and has been aptly characterized 
as “a Cortinarius witha membranous veil.” Phaeolepiota, on the other hand, has a granu- 
lose or powdery cap and stem and has consequently been called “a brown-spored Cysto- 
derma.” (Some mycologists go so far as to place it alongside Cystoderma in the Agari- 
caceae; others retain it in Pholiota of the Strophariaceae.) 

Each genus includes a single well-known species. Both are edible and quite good, but 
some people are apparently “allergic” to Phaeolepiota. 
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Key to Rozites & Phaeolepiota 


1. Cap and stalk covered with a granulose or powdery layer (but the granules sometimes wearing 
or washing off, especially those on the cap); stalk 1.5 cm thick or more; found mainly in the 


UNCON Ce i i CM Phaeolepiota aurea, below 
|. CGapiand stalknotpowdery or sranulése .... 4). heen. eee: Oe 2 
2. Gills purplish when young or some part of fruiting body purple-tinged (see Cortinarius, p.417) 
2, Notas above: purple or violet shades absent ..... Sr. .c.:.m 4-9. .4.2... Bee 3 
3. Capndismnetyayiscidiorslimy when moist ....,..4. LB. <icg. «Bess hacen. - See 4 
3. ‘Gap met viseidi(or onlyvery slightly so and soon diyinfg@ eu) ..........6.:-.:-..-mebe-. 5 
4. Gills covered by a cobwebby partial veil when young; annulus(ring) onstalk formed by the outer 

(universal) veil; spore print rusty- to cinnamon-brown ........... (see Cortinarius, p. 417) 
AgergiN Ol ASta Bows... M , WVREMI Bel rere er er eM, Monee ren (see Pholiota, p. 384) 


5. Cap warm tan to yellow-brown or orange-brown, often wrinkled radially (especially in age) and 
sometimes with a thin silky or hoary bloom when young; spore print rusty-brown; found in 


POReCSS W.. 2. Ee. Be ee ee ern eo Rozites caperata, below 

5. Notasabove; cap dark brown to olive-brown to tan, creamy, etc.; spore print dullto dark brown 
but not rusty-brown; found in forests as well as suburban habitats .. (see A grocybe, p. 467) 
Rozites caperata (Gypsy Mushroom) Color Plate 101 


CAP 5-15 cm broad, oval becoming somewhat bell-shaped to broadly convex, plane, or 
obscurely umbonate; surface dry, usually distinctly wrinkled or corrugated radially, at 
first covered witha thin white to grayish coating of silky fibrils (especially at center); warm 
tan to yellow-brown or orange-brown, margin often paler. Flesh thick, white, firm. GILLS 
adnate to adnexed or notched, close, at first pallid, soon dull tawny or brown, sometimes 
transversely banded with darker and lighter zones. STALK 5-13 cm long, 1-2.5 cm thick, 
equal or slightly enlarged at base, solid, firm, white to pale tan or pale ochre; apex often 
striate or scurfy, base sometimes with an obscure volvalike zone. VEIL white, membran- 
ous, forming a more or less median ring on stalk. SPORE PRINT rusty-brown; spores 
11-15 x 7-10 microns, elliptical, roughened or warty. Some cystidia present on gill edges. 


HABITAT: Scattered or in groups on ground in woods; widely distributed in northern 
regions. It favors mossy, old-growth coniferous forests but also grows under hardwoods, 
especially when huckleberry is in the vicinity. I have seen large fruitings in Washington 
and Idaho in the late summer and fall. It also occurs in northern California and the Sierra 
Nevada, but I have yet to find it in our area. 


EDIBILITY: Edible, and in my humble fungal opinion, the best of the Cortinariaceae. 
It is especially good withrice afteralong, hard day of backpacking. Thetoughstems should 
be discarded. 


COMMENTS: Originally called Pholiota caperata, the gypsy mushroom is easily told 
by its warm brown or yellowish, wrinkled cap that has a hoary sheen when young, plus 
the membranous veil which forms an annulus(ring) and therusty-brownspores. A grocybe 
Praecox is somewhat similar, but does not havea wrinkled cap and usually grows in culti- 
vated ground; Phaeolepiota aurea differs in its powdery-granulose cap and stem, while 
similarly-colored Cortinarius species do not have a membranous veil. 


Phaeolepiota aurea 


CAP 6-20 (30) cm broad, obtuse to convex becoming broadly convex, plane, or broadly 
umbonate; surface dry, granular to somewhat powdery (the granules sometimes wearing 
away in age), orange to orange-tan, tawny-yellow, or golden-brown, oftensomewhat paler 


PHAEOLEPIOTA 413 


in age; margin usually hung with veil remnants. Flesh thick, pallid or yellowish. GILLS 
adnate to notched or free, close, pallid or pale yellowish becoming tawny to orange- 
brown. STALK 5-15 (25) cm long, (1) 24 (6) cm thick, thicker toward base, orange to buff 
or colored like cap and granulose or powdery below the ring. VEIL membranous, colored 
like cap, sheathing the stalk and breaking to form a superior flaring or funnel-like ring 
which eventually collapses or becomes skirtlike; ring smooth on upper surface and granu- 
lose on underside. SPORE PRINT pale yellow-brown to orange-buff; spores 10-14 x 56 
microns, elliptical, smooth to minutely roughened. 


HABITAT: In groups or clusters in rich humus and soil under both hardwoods and 
conifers; known from the Pacific Northwest and Alaska (also Europe), fruiting in the 
late summer and fall. It is rather rare, but when it fruits it often does so in large quantities. 
An ideal place to look for it is under alder along roads and trails. 


EDIBILITY: Edible for most people, but mildly poisonous to some. It is a tempting 
specimen, but try it cautiously if you must. 


COMMENTS: Also known as Pholiota aurea and Togaria aurea, this large, beautiful 
mushroom is as distinctive as it is rare. No other large, brownish-spored mushroom is 
golden-brown to pale orange with a granulose coating on both the cap and stem. 
Cystoderma species are granulose but much smaller and have white spores; Agaricus 
augustus is similarly colored but has chocolate-brown spores and analmondy odor, while 
Pholiota species, Rozites caperata, and Agrocybe praecox lack the granulose coating. 


PHAEOCOLLYBIA 


Medium-sized, terrestrial, woodJand mushrooms. CAP usually viscid or slimy when moist. GILLS 
adnexed to free, usually rusty-brown or cinnamonat maturity. STALK withalong, tapered, deeply 
rooting base or “tap root.” VEILand VOLVA absent. SPORE PRINT cinnamon- to rusty-brown. 
Spores elliptical, roughened, without an apical germ pore. Cystidia present, at least on gill edges. 


THE presence of a “tap root” and absence of a veil distinguish this small, well-marked 
genus from its closest relative, Cortinarius. The “tap root” (pseudorhiza) is merely an 
extension of the stem that roots deeply in the humus. It gradually tapers to a point, be- 
coming so thin and fragile that it can’t be traced to its origin (probably tree roots). Most 
other agarics with “tap roots” (e.g., Caulorhiza and Oudemansiella) have white spores. 

Phaeocollybias are quite rare in most regions (including ours), but where they do occur 
they often fruit in large numbers. The Pacific Northwest is an exception, for it is there 
that the genus is most common and diverse. Many types seem to occur only with Sitka 
spruce, while several favor western hemlock, redwood, or Douglas-fir; few, if any, occur 
with hardwoods. About two dozen species are known from North America, many of them 
restricted to the Pacific Northwest. Little is known of their edibility. Three representatives 
are described here and several others are keyed out. 


Key to Phaeocollybia 
|. Cap dark green to olive, at least when fresh and moist (but may fade as it loses moisture) .. 2 
Ie . Cap Mever Sreenielt OrMNve, 2... scope edo as cee s sco e whe wee eee neice eves 4 
= Gills violet or life wien Young ... 2.66 26a Me ee ee ees P. fallax (see P. olivacea, p. 414) 
2. Gills whitish to pale brown when young, or at least not violet ..............0...0....000. 3 
ae 


Stalk typically slender (less than | cm thick at apex); cap! cmbroad .................4. 
etme, Cie Beers eee. Oe eee P. festiva& P. pseudofestiva (see P. olivacea, p. 414) 
3. Stalk typically about | cm thick (or more) at apex; cap 3-11 cm broad .... P. olivacea, p. 414 
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Gulls yviglet orlilde whetigyoune © ..)..8.2.... eee P. lilacifolia (see P. californica, p. _ 
Gills pallid to yellowish, tan, brownish, or cinnamon when young ..................... 


Cap typically with grayish tones (grayish-brown to grayish-buff) at maturity or when faded 6 
Not as above; cap dark brown to amber-brown, cinnamon, reddish, or orangish ......... i 


Stalk typically 8 mm thick or more atapex ............ P. gregaria(see P. olivacea, p. 414) 
Stalk typically 3-7annthickatapexmy.. = ....... 8. P. scatesiae (see P. olivacea, p. 414) 


Stalk slender(up to7 mm thick at apex) and cap rather small(upto5 cm broad) ........ 8 
Stalk thicker than above (usually at least 5 mm at apex) and cap 3-7 cm broad or larger .. 10 


Stalk 15-3 mm thickat apex; cap not viscid ononlyshghtly so .............@..g/$fa- aa 
(2 Eee oe BB 8 So: P. similis (see P. californica, p. 415) 
Not as above; stalk usually at least 3 mm thick at apex, or if thinner than cap viscid or slimy 9 


Oo oO 


Cap amber-brown to yellowish to salmon or salmon-ochre; spores at least 8 microns long ... 
LTO ORDA TONITE Nh. SERINE: 3 P. attenuata & P. laterarius (see P. californica, p. 415) 
9. Cap cinnamon-brown to reddish or orangish P. radicata & others (see P. californica, p. 415) 


10. Cap (4) 6-25 cm broad, cinnamon to dark reddish-brown to liver-colored, dark brown, or 
winiber; Surface, viscid’ or Sliny, stalk l4cm thick atapex .... 2.02 2200... gee - 11 
10. Notas above; either smaller, slimmer, or oranger than above, or cap not viscid ......... 12 


11. Cap dark brown to umber or sometimes dark pinkish-brown; cap conical when young ...... 
PCE Oe OT FM. P. spadicea (see P. kauffmanii, p. 416) 
11. Cap usually redder or more liver-colored than above and/ or not conical when young ....... 
A OES SETI: | IRE ea eee nae eee eRe a P. kauffmanii & others, p. 416 


12. “Capshimy or viscid when moist 0.12. a0... e eno ee P. californica & others, p. 415 
seam Oy 8 0, 50 | Para a P. deceptiva (see P. californica, p. 415) 


Phaeocollybia olivacea (Olive Phaeocollybia) 


CAP 3-11 cm broad, obtusely conical or convex becoming plane or uplifted, but usually 
retaining an umbo; surface smooth, viscid or slimy when moist, hygrophanous: deep green 
to olive-green when moist, fading as it dries (to olive-buff, etc.). Flesh thin, olive; odor 
cucumberlike or radishlike when fresh. GILLS pallid becoming pale brown, then rusty- 
brown; adnexed or free, close, edges often eroded or wavy. STALK 10-22 cmlong or more, 
(0.5) 1-2.5 cm thick at apex, equal above or swollen at ground level, then tapering below 
the ground to form a “tap root”; cartilaginous, smooth, stuffed with a pith; watery olive 
to yellowish above, rusty-orange to reddish-brown below or occasionally overall. SPORE 
PRINT rusty-brown; spores 8-11 x 5-6 microns, elliptical with snoutlike apex, roughened. 


HABITAT: Scattered to densely gregarious, often in large rings, on ground in mixed 
woods and under conifers; fruiting in the fall and winter, known only from the west coast. 
It is said to be common in southern Oregon and northern California, but is rare in our area. 
Budding boletivore Craig Mitchell has located one very prolific fairy ring near Big Basin 
State Park. 


EDIBILITY: Unknown. 


COMMENTS: This striking mushroom is easily recognized by its slimy olive-green cap, 
rather thick rooting stem, rusty-brown spores, and absence of a veil. It is somewhat 
unusual among the Phaeocollybias in that it often fruits in mixed woods (..e., it may or 
may not be associated with conifers). There are three other Phaeocollybias with an olive 
cap when fresh: P. festiva, P. pseudofestiva, and P. fallax. All are considerably slimmer, 
smaller, and more conical (cap !+ cm broad, stalk less than | cm thick at apex) than P. 
olivacea, and all have slightly smaller spores. P. fallax is easily told by its violet or lilac 
gills when young, but the other two can only be differentiated microscopically. Also 
worth mentioning are two species which have grayish-toned caps: P. scatesiae, with a 
slim (3-7 mm) stalk, dingy yellowish gills when young, and a dull cinnamon cap that fades 


Phaeocollybia olivacea. Greenish to olive-gray cap, rusty-brown spores, and “tap root” are 
distinctive. 


to grayish-brown, often fruiting in massive clusters of up to several hundred fruiting 
bodies; and P. gregaria, with a thicker (8-15 mm) stalk and a yellowish-gray to brownish- 
gray or grayish-buff cap. All of the above species occur with northern conifers and are 
very rare or absent in our area. 


Phaeocollybia californica Color Plate 100 


CAP (2) 3-7 (10) cm broad, conical with an inrolled margin when young, often expanding 
in age to plane but retaining a distinct umbo; surface smooth, viscid when moist, hygro- 
phanous: amber-brown to cinnamon-brown or orange-brown when moist, fading as it 
dries, but in age often rusty-spotted or darkening to reddish-brown. Flesh thin; odor 
pungent (somewhat radishlike). GILLS adnate to adnexed or even free, pallid or tinged 
cap color, darkening to brown or rusty-brown in age; close. STALK 10-20 cm long or 
more, 4-10 mm thick, equal above, gradually tapering below the ground to form a “tap 
root”; cartilaginous, hollow, smooth, colored more or less like cap or paler, or more often 
dark reddish or reddish-brown below and paler (apricot-buff) above. SPORE PRINT 
rusty-brown; spores 8-11 x 5-6 microns, elliptical with a small “beak” at apex, roughened. 


HABITAT: Densely gregarious or in large loose clusters on ground under conifers, often 
forming arcs or fairy rings; known only from the west coast, not common. In our area it 
is quite rare, but one large fairy ring under redwood and Douglas-fir fruits in colossal 
quantities every winter. 


EDIBILITY: Unknown. 


COMMENTS: The presence of a “tap root,” absence of a veil, rusty-brown spores, and 
amber-brown to orangish or reddish-brown color are the distinctive features of this 
species and its look-alikes (see below). Caulorhiza umbonata also features a “tap root,” 
but is much more common and has pallid gills, a non-viscid cap, and white spores. Other 
dark cinnamon to orangish Phaeocollybias include: P. piceae, with a bitter taste and 
more or less mild odor, favoring Sitka spruce; P. dissiliens, also fond of Sitka spruce, but 
with distinctly smaller spores and a thicker stalk that easily splits lengthwise; P. lilacifolia, 
with violet gills when young; P. attenuata, witha thinner stem(3—4 mmthickatapex)anda 
viscid, amber-brown to yellowish-buff cap; P. laterarius, also slender but with a salmon 
to pale salmon-ochre cap when moist (known from Michigan); P. similis, with a very 
thin stalk (1.5-3 mm) and a non-viscid or only slightly viscid cap; and P. deceptiva, with 
a cinnamon to yellowish-brown, non-viscid cap and a thicker (8-15 mm) stalk that does 


415 


Phaeocollybia californica. Note conical cap, “tap root,” and absence of veil. Also see color plate. 


not markedly redden with age. Finally, there is a group of species (e.g., P. radicata, P. 
jennyae, P. christianae, P. sipei) with a slender (3-6 mm) stem, small cap, and smaller 
spores (less than8 microns long) that are best differentiated from each other microscopi- 
cally. Nearly all of the above occur in the Pacific Northwest; a few are more widely dis- 
tributed or have counterparts (e.g., P. rufipes) in eastern North America. None are as 
large as P. kauffmanii and none show the olive or grayish tones of P. olivacea and the 
species listed under it. 


Phaeocollybia kauffmanii —_ (Giant Phaeocollybia) 


CAP 7-25 cm broad, obtuse or convex when young becoming broadly umbonate to nearly 
plane in age; surface smooth, viscid to very slimy; cinnamon to pale reddish-cinnamon 
or reddish-brown becoming more or less liver-colored inage, but fading to reddish-orange, 
rusty-reddish, or apricot as it loses moisture; margin remaining inrolled for a long time, 
not striate. Flesh thick, firm, colored like cap or paler; odor usually farinaceous, at least 
when crushed. GILLS close or crowded, free or adnexed, buff becoming brown to rusty- 
brown in age. STALK (15) 2040 cm long, |.54 cm thick at apex, tapered downward to 
form a long “tap root” below the ground; pinkish-brown to pinkish-buff above, reddish- 
brown to dark purplish-brown below and darkening with age (sometimes nearly black); 
smooth; stuffed with a pith, the outer rind tough and cartilaginous. SPORE PRINT 
cinnamon-brown; spores 8-11 4.5-7 microns, elliptical with an apical beak, roughened. 


HABITAT: Solitary, scattered, or in groups under conifers (particularly Sitka spruce) 
in the late summer and fall; known only from the west coast. It is fairly common during 


Some seasons, particularly in Oregon and northern California, rare during others. I have 
not seen it in our area. 


EDIBILITY: Unknown. Its large size is tempting but the glutinous cap is not. 


COMMENTS: This giant of the genus can usually be recognized by its size alone. The 
colors are quite variable depending on age and moisture, but are usually darker and 
redder than those of P. californica and the species discussed under it. No other Phaeo- 
collybia has a stalk so consistently thick nora cap so broad. The obtuse ratherthanconical 
shape of young caps is also distinctive. Other species: P. oregonensis is a very similar but 
slightly smaller species with smaller spores; P. spadicea is a fairly large species (cap 4-12 


cm broad, stalk | -2 cm thick) with a dark brown to umber cap when moist. Both occur in 
the Pacific Northwest. 


416 


417 


CORTINARIUS 


Woodland fungi nearly always growing on the ground. CAP viscid or dry, smooth to fibrillose or 
scaly. GILLS typically attached but not often decurrent; variously and often brightly colored when 
young but usually rusty-brown to cinnamon-brown in age. STALK thick or thin but usually fleshy, 
central, the apex typically not powdery or dandruffy. VEIL present as acobwebby or silky cortina 
which often leaves hairs on stalk; fibrillose or slimy universal veil often present also. VOLVA 
typically absent (but rimmed bulb sometimes present). SPORE PRINT rusty-brown to cinnamon- 
brown or at times ochraceous-tawny. Spores round to elliptical, roughened, lacking an apical pore. 
Cystidia usually absent on faces (sides) of gills but sometimes present on the edges. Cap cuticle 
typically filamentous. 


CORTINARIUS is the largest genus of gilled mushrooms, with an estimated 1000 
species—many of them still unclassified. Cortinarii can be dry or slick, thin or thick, large 
or small, chunky or tall, but asa group they are easy to recognize, for there are three funga- 
mental features that unite all 1000+ species: rusty-brown to cinnamon-brown spores, the 
presence of a cortina, and a terrestrial woodland growth habit. 

The cortina, which is the hallmark of Cortinarius, is an exquisitely constructed veil of 
silky or cobwebby fibers. It shrouds the gills of the young mushroom (COLOR PLATE 
105), but collapses as the cap opens, often leaving hairs on the stem whichare subsequently 
stained rusty-brown by spores (COLOR PLATE 103). In some species the cortina 
may completely disappear, but the combination of rusty-brown spores (and often, rusty- 
brown mature gills) and growth on the ground is a fairly infallible indicator of Cortinarius. 
In many species the cortina is augmented by a universal veil that leaves scaly belts, fibrils, 
and/ or a sheath of slime on the stem (and sometimes the cap). 

Among the brown-spored mushrooms, Cortinarius is most likely to be confused with 
Inocybe and Hebeloma, which are terrestrial and may have a cortina, but which have 
duller brown spores and often have whitish-edged gills and a powdery or dandruffy stalk 
apex; with Phaeocollybia, which has rusty-brown spores but lacks a cortina; and with 
Gymnopilus and Pholiota, both of which are primarily wood-inhabiting. (Cortinarii 
can occasionally be found on wood in an advanced stage of decay, but you will never find 
them on the mossy crotch of a live oak or the cut end of a felled fir.) 


Within these parameters— presence of a cortina and often a universal veil, rusty-brown 
to cinnamon-brown or “ochraceous-tawny” (whatever that may mean) spores, and 
growth on the ground near or under trees—Cortinarii vary tremendously in shape, size, 
color, and habit. Many are Boring Ubiquitous Mushrooms (“BU M’s”), but a sizable 
number are big, bold, and blatantly beautiful. In fact, the Cortinarii, along with the 
waxy caps (Hygrophoraceae), are the most colorful of all the agarics: blues, violets, 
yellows, oranges, browns, and olives predominate, but reds, bright greens, and whites 
are not rare. To make any headway in identification it is essential to know the color 
of fresh individuals—particularly the color of the immature gills, since it changes as 
soon as the spores begin to form. As Cortinarii grow older, the bright colors and 
individuality of their youth are drowned in brownness, until the enormity of their 
uniformity makes identification of species hopeless (on the other hand, the sameness of 
their mundane-ness helps to signify that they are Cortinarii).* 

Y ou should also note whether the cap and stalk are viscid when they are freshand moist. 
Scent is another important variable— many species have indifferent odors, but some are 
enticingly aromatic (e.g., C. percomis), others are downright disgusting (e.g., C. cam- 
Phoratus), while still others are aromatic and disgusting (e.g., C. subfoetidus). 

Even if you take meticulous notes on fresh specimens in ai/ stages of development, you 
will still find Cortinarii difficult to identify. Perhaps this is why professional mycologists 


*Note: These lines were composed at 3:00 A.M. under the influence of severe boredom. 
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seldom bother to name the multitudes of Cortinarii they encounter, and why Elias Fries, 
the “father” of mushroom taxonomy, said in 1838: “No genus is more natural nor more 
sharply distinguished from others . . . but the species are so intimately related among 
themselves that to distinguish the separate ones is almost to be despaired of.” Cortinarius 
species deserve to be better known, however, so don’t let your inability to name them 
prevent you from learning to recognize them. Naming them, after all, is notanend initself, 
but a means of expediting the recognition process. If you really must have labels, you can 
give them descriptive nicknames of your own. 


The labyrinthine process of identifying a Cortinarius can be shortened to some extent 
by learning to place each species in its proper subgenus. Five (or sometimes seven) large 
subgenera have traditionally been recognized, and even raised to the rank of genus by 
some mycologists: 


Subgenus Myxacium: both cap and stalk viscid or slimy. 

Subgenus Bulbopodium: only the cap viscid; stalk with an abrupt, often rimmed basal 
bulb (see photograph on p. 439 and Color Plate 105). 

Subgenus Phlegmacium: only the cap viscid; stalk equal to club-shaped or swollen, but 
lacking a rimmed bulb. 

Subgenus Telamonia: neither the cap nor the stalk viscid; cap hygrophanous and 
smooth or occasionally fibrillose. 


Subgenus Cortinarius (now divided into four subgenera—see below): neither the cap 
nor the stalk viscid; cap often fibrillose or scaly but not typically hygrophanous. 


The three subgenera with viscid caps are the easiest torecognize. Myxaciumisespecially 
distinctive by virtue of the slimy universal veil that coats the cap and stalk. Bulbopodium 
and Phlegmacium feature many large and/ or colorful species but intergrade somewhat 
(the bulb can be somewhat abrupt or slightly rimmed), causing some investigators to 
recognize only the latter. 

The hygrophanous-capped subgenus Telamonia is the largest and most difficult group 
of Cortinarii, with at least 400 species—most of them brownish or cinnamon-brown and 
many of them small and nondescript(in other words, typical “LBM’s” in the grand, bland 
tradition of Inocybe, Galerina, and Tubaria). 

Members of the dry-capped subgenus Cortinarius are now divided up by Cortinarius- 
categorizers into four subgenera, based largely on the types of pigments they contain: 


Subgenus Cortinarius (in its most restricted sense): contains a single striking deep 
violet, fibrillose-scaly species (C. violaceus). 


Subgenus Sericeocybe: has violet to pale violet or lilac-white colors. 


Subgenus (or genus) Dermocybe: composed mainly of small, slender-stemmed, bright- 
ly colored, conifer-loving species with yellow, olive, orange, or red pigments called 
anthraquinones (which are water-soluble and hence make wonderful dyeing agents). 


Subgenus Leprocybe: a large and diverse group whose color ranges from olive to yellow, 
yellow-brown, rusty-orange, or brown, but whose pigments differ from those found 
in Dermocybe. 


Cortinarius is one of the most prominent features of our woodland fungal flora, but its 
fruiting behavior is notoriously erratic. Sometimes there is one sudden spectacular, 
Russula-like eruption of Cortinarii; at other times they fruit in a rather uninspired, 
desultory fashion throughout the rainy season. A few species, such as C. glaucopus, are 
common every year, but many types will be exceedingly abundant one season, then rare 
or absent for the next two or ten(or even twenty!) years. 

Most if not all Cortinarii are mycorrhizal. They attain their maximum numbers and 
diversity in the cool coniferous forests of the north temperate zone, but are also common 
under hardwoods (particularly “Bulbopodiums” and “Phlegmaciums”). In our area each 


Cortinarius crocolitus (see comments under C. collinitus, p.431) is one of hundreds of Cortinarii. Its 
stalk is marked by yellow-brown or ochre belts formed by the universal veil. 


forest type offers its own characteristic clique of Cortinarii: e.g., C. infractus, C. cotoneus, 
and C. collinitus with tanoak; C. glaucopus, C. regalis, and C. sodagnitus with live oak; 
C. cinnamomeus, C. phoeniceus var. occidentalis, and C. obtusus with pine; and C. 
balteatus, C. cylindripes, and C. vibratilis with ericaceous trees and shrubs(huckleberry, 
manzanita, and madrone). It isin northern latitudes or higher altitudes(i.e., withnorthern 
conifers, especially spruce), however, that the Cortinarii come into their own, and their 
astonishing diversity becomes overwhelming. 


Some of the older popular mushroom manuals list Cortinarius as a “safe” (albeit 
mediocre*) genus—but nothing could be farther from the truth. Cortinarius, in fact, 
contains several deadly poisonous species (particularly in the subgenus Leprocybe—see 
C. gentilis!) whose effects on the human body are greatly delayed (for up to three weeks!). 
Therefore it is best not toeat ANY Cortinarius, especially in view of the large number of 
poorly known or difficult-to-identify species. (Even some of those proclaimed to be edible 
may not be safe, since there is no assurance that the eater identified them correctly.) 
Cortinarius is a tempting potential food source, however, so if you are adamant about 
experimenting, then stick to the ones with viscid caps (none of which, as yet, are known 
to be deadly poisonous), and wait at least two weeks—rather than the usual two days— 
after your first “test” before indulging in more. 


Because Cortinarii are so prominent and colorful, the selection of species in this book 
is fairly sizable, at least in comparison to other giant— but more mundane— genera suchas 
Inocybe and Psathyrella. Over 130 species of Cortinarius are mentioned (not all of them 
native to California) and 34 are fully described. Remember, however, that these 130+ 
species represent only a fraction of the total number that occur. The fieldmarks listed are 
often insufficient for positive identification, and many of the descriptions are meant to 
serve as models or “archetypes” for a large number of species (e.g., brown “Telamonias” 
with a club-shaped stalk and medium-sized capare typified by C. laniger). Thus most of the 
names in this chapter should be seen as suggestions—rather than statements—as to what 
your mysterious Cortinarius might be. Those wishing to verify their identifications should 
consult a more definitive source, such as Alexander Smith’s keys to North American 
Cortinarii (which are not available to the public), or Daniel Stuntz’s key to species of the 
Pacific Northwest and Meinhard Moser’s keys to those of Europe, which are (see Sug- 
gested Readings and Primary References). 


*Even Captain Charles McIlvaine, that intrepid turn-of-the-century toadstool-tester who sung the praises of such 
flaccid, featureless, fleshless fungi as Coprinus ephemerus (“choice as a flavoring”) and Psathyrella candolleana 
(“tender: one of the best”), was non-plussed by the Cortinarii, for on more than one occasion he characterized their 
flavor as “more or less that of rotten wood.” However, one colleague of mine has a dissenting interpretation of 
Mcllvaine’s comparison: he reasons that MclIlvaine’s tastes (which included a fondness for stinkhorns) were so 
bizarre and eccentric that “rotten wood” was undoubtedly high up on his list of “best edibles,” and consequently, 
so were the Cortinarii! 
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Key to Cortinarius 


1. Fruiting body typically developing underground (but cap may surface in wet weather), the veil 
membranous or somewhat membranous and persistently covering the gills (i.e., either re- 
maining intact through maturity or shredding radially but not rupturing); found mostly under 


TIVGUIMtEMTCONIMENS 4... cee eee ere eens ventas G2... eee. ee 2 
1. Notas above; if developing underground then veil not persistentand membranous ....... 4 
28 (Cap purplish or lavender-tinged =......°.......-: C. velatus (see C. magnivelatus, p. 442) 
2. ‘Cap white to yellow, ochré,or yellow-brown(notpurgini),; 2.2 “ers. aee--.-.--e- 3 
3. Cap whitish when fresh; veil tough, often not rupturing ........... C. magnivelatus, p. 442 
3. Cap yellow to yellow-brown or tan (or rusty-stained); veil not as tough or thick as above, often 

shredding radially #.%..2%....... C. verrucisporus & others (see C. magnivelatus, p. 442) 
4. Cap viscid or slimy when moist (it may dry out, but look for adhering debris) ........... 5 
4. Cap not normally viscid (in wet weather it may be slightly viscid or tacky but never slimy) 61 


5. Cap radially corrugated or coarsely wrinkled, yellow-brown to ochre, tawny, or rusty-brown; 
gills purplish at first but soon brown to rusty-cinnamon; stalk with a basal bulb when young, 
but bulb often obscure in age; found under hardwoods in eastern North America, often in 
PAEee Tercera: PR, Fem Sree, ey pe eyeep cece oder ae meant OO ey eee C. corrugatus 

INO CISRCUO Ve, Leen... PAR Oe... Re A am. er ee 6 


Fruiting body massive; stalk 3-7 cm thick and lacking a basal bulb; flesh also very thick; cap 
brownish to russet at the center (often with small flattened scales) and yellowish at margin 
(acking pronounced violet tones) 9...) 2. 2 ee C. ponderosus & others, p. 432 

Not as above; either smaller or with violet on cap or stalk witha basal bulb ............. i 


7. Stalk(at least the lower part) viscid or slimy when moist, sometimes enlarged below but typically 
without an abrupt, rimmed basal bulb(in very wet or very dry weather the viscidity may not be 


pO) 0) argent a eerae re: 2904 | parereerererthexerarerestrmrnr aera ame Bo) ose cee 8 
7. Stalk typically not viscid (but if cap is slimy, some of the slime may drip off onto stalk base); 
stalkewithGr withoutalabrupt, rinmiinied Basal bull le 21 


8. Fruiting body small (cap 2-5 cm broad) and gray, the cap and young gills witha slight lilac tinge 
that often disappears in age; stalk whitish with a bluish-tinged apex when young; found under 


CUM iathiciMate eae. RU eee eee ee ee C. sterilis 

Cree NOGA te lnO emer SemRA WA ae, GRSEOUTO Ryle, BATA Te heel RAN SPT ICT IEAT Ti NE TI a 9 
9. Fruiting body purple, violet, or bluish in some part, at least when youngand fresh ...... 10 
comm 1Oletorbltish:shadsacompletelya hsente tet er rennet EE ne Se Ve 
10s (Stalkitypicallyclubshaped (thicker atbase) .). Saas = eee 1] 
10. Stalk equal, tapered downward, or spindle-shaped (swollen slightly in the middle and tapered 
below) ee a ee ee 13 


11. Cap violet or lavender well into maturity C. iodes & others (see C. cylindripes group, p. 430) 
HE INGEESabOVeee ee. ae 2 Oe Se ee 12 


12. Center of cap rusty or tawny becoming chestnut-brown in age, the margin paler; gills violet- 
tinged whenvery youra ©..." ...0. °™ C. castaneicolor (see C. cylindripes group, p. 430) 
ie.  Nowdsabeve ano wt....0..2., = C. griseoluridus & others (see C. cylindripes group, p. 430) 


13. Lower portion of stalk with conspicuous transverse or concentric bands, plaques, or scaly belts 
formed by the universal veil; cap yellow-brown to rusty-orange or rusty-brown at maturity 


(margin may be bluish or violet when young) ................ C. collinitus group, p. 431 
13. Not as above (stalk occasionally with some scaly belts, but if so then cap darker or differently 
ol) at ae ee eee ae PW eee 14 
14. Cap purple or lilac, at least when YOunG, [Batt a C. cylindripes group & others, p. 430 
eo he ee eee 8 ee 15 


15. Cap blackish to deep chestnut-brown to dark olive-brown, often fading to cinnamon-brown or 
yellowish-brown in age, the margin often becoming radially wrinkled or grooved; stalk long, 
usually rooting deeply in soil; common under northern conifers ..................-0- 16 

15. Notas above; cap differently colored, at least when young (i.e., paler or brighter) .......... 
5 ee C. pseudosalor & C. delibutus (see C. cylindripes group, p. 430) 
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16. 


33h 


33, 


Cap blackish to deep chestnut-brown when young, fading to cinnamon in age; gills not violet 
or bluish when voung 2a ee eee. oe we. C. vanduzerensis, p. 432 
Cap colored as above or ranging to olive- or yellow-brown; gills violet or bluish-tinged when 
NOM ING cePevcwermrsmmremer. Meets Mal. Bh. ok 3 oy i is va C. elatior (see C. collinitus group, p. 431) 


Stalk usually club-shaped or thickened below, at least when young; fruiting body sometimes 
mgt) Foe a ee ee A ee ee 18 
Stalk more or less equal or tapered downward; fruiting body medium-sized or larger .... 20 


Fruiting body medium-sized (cap usually 5 cm broad or more); stalk usually at least | cm thick 
at apex, typically with ochre-brown patches of veil tissue below; odor and taste not distinctive 
NN. sy ME ke ed eee ae es C. pallidifolius (see C. collinitus group, p. 431) 

Not as above; fruiting body rather small (cap usually less than 5 cm broad); odor typically 
inAchantomlaste Olkcapisumiace Witter 2... coe cs ee ie ese ee ees oe ee once baka es 19 


Odor fragrant; flesh, young gills, and stalk yellow .. C. citrinifolius (see C. percomis, p. 436) 
Odor typically mild but taste very bitter (at least of the cap surface); flesh and stalk whitish 
eee ees. ee ae Meena ee en Merwe rane. Fut bs C. vibratilis, p. 429 


Lower portion of stalk typically with transverse or concentric bands, plaques, or scaly belts 
of universal veil tissue; found under both hardwoods and conifers C. collinitus group, p. 431 
Not as above; associated principally with conifers ................04. C. mucosus, p. 429 


Immature gills sooty olive to olive, greenish, or yellow-green, or soon becoming these colors 22 
lmnmiatureeillsdifterentlycolored(imelirding yell@w) .......%..2.0....5.... 9... 28 


Stalk lacking an abrupt, rimmed basal bulb; cap sooty-olive when young (may be browner or 
tawnier in age), the skin often bitter-tasting; gills usually sooty-olive also ................ 
ae ee eek C. infractus & others, p. 435 

Not as above; stalk usually with an abrupt, often rimmed basal bulb, at least when young 23 


Immature gills with violet faces or entire gills with a fleeting violet phase at first ........ 24 
Gln y cree ea BAe gee os se PF ecco ee cee eee 25 


Gills at first with violet faces and olive edges C. montanus & others(see C. cedretorum, p.439) 
Gills violet-tinged when very young but soon entirely olive to greenish or greenish-yellow 
Re Or ree ere Pane er ee, nr tee eee ar nna ay nee arr a a C. scaurus group, p. 440 


Cap reddish to reddish-brown or orange-brown when fresh, at least at the center .......... 
SA Ie wee nee ere C. orichalceus & C. rufo-olivaceus (see C. scaurus group, p. 440) 


Cap olive; gills olive to olive-yellow; stalk yellowish or olive-tinged; found mainly underconifers 
im the Pain Northwest: 2562 .c-oeeos e554 cose C. prasinus (see C. scaurus group, p. 440) 
Not as above; usually more brightly colored, at least in part; widespread .............. 27 


Gills green; stalk pale bluish when fresh; found in eastern North America under hardwoods 
Se eres ee eae ate cee cet os C. virentophyllus (see C. scaurus group, p. 440) 


Notasaboverespecially conmmomin the West ..... 6.266.000.5505 C. scaurus group, p. 440 
Some part of fruiting body lilac, violet, purple, or bluish when fresh and young(check cap sur- 

lidcomstalieureniaraé mullseawaiilesh) 1. ce ee ee ee ek ee eB veces eee ea es oe) 
Priiting body completely lackimg violet, lilac, or bluish tomes. .... ™....,...06.6-508- 48 
Flesh (at least in base of stalk) staining wine-red when bruised .............0 0000 eu eu 72 
Not 2e"above (but flesitmay stanrpurpleordull Wae) .... 2)... ce ee ee ee ee 30 
Gills and/or flesh staining purple or dull lilac when bruised (if already purple, then staining 

dayier DUTpley® Wo ica one es ha a C. mutabilis group & others, p. 437 
RI GWHS AUG a coke cea ae oy es Bo bs Ae aes a 
Immature gills yellow or purplish with yellow or olive edges ..........-..2-0 eee ee eeee 32 
Te OisiGraly OV CMs tis ert ae erent ne eee Sree eet nee ae), LS, ay ey SUNS, 33 


Flesh partly violet or lilac and partly yellowish or whitish when fruiting body is sliced open 
lengthwise (see Color Plate 105); stalk apex not bluish ..... C. cedretorum & others, p. 439 
Not as above; stalk apex often bluish; gills entirely olive or with olive edges ............... 
cg ee i ge gg 6 eee C. montanus (see C. cedretorum, p. 439) 


Whitish fibrillose or felty veil remnants usually present on cap (often in the form of a patch) 
Perret eee eee ee C. calyptratus & C. calyptrodermus (see C. regalis, p. 443) 
ots UO OR eeMEe  e ere a e Ne rN. WOR  y  e ne 34 
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34. Stalk with an abrupt, rimmed basal bulb, az least when A 35 
34. Stalk merely equal or club-shaped, lacking a sharply defined, rimmed basal bulb ....... 43 
35. Basal bulb with a whitish volva-like sheath; cap grayish to bluish-gray; growing mainly under 

SPUCEY queen coca os Se re re eee ee C. volvatus (see C. regalis, p. 443) 
SSedeiWetasabove ee .. gn... +. mee +++ memmenmemmemelintm Bo Meee ee gee cece 36 
36. Cap bright yellow to yellow-brown or ochre (the center sometimes oranger), even when young 

AMCMMESIM |. 44 es rao kere oe ee C. calochrous & others (see C. fulmineus, p. 441) 
36. Cap differently colored (but may develop ochre or yellowishshades ina@ge) ......4....- 37 


37. Cap dark reddish-brown to chestnut, becoming paler reddish-brown in age; gills pale lilac at 
first, darkening to reddish-brown; found mainly under conifers, especially in southern Oregon 
anciGriMenme@aliMOld ..;....: se eee ee ee eee, C. subpurpureophyllus 

a NOt as@iDOVE <6.5.254c248 bebe ne ned yaa ees eee, [meen ey iere ane eee 38 


38. Cap dark olive or greenish to steel-gray or brown, often streaked or mixed with ochre, blue, or 
gray, and often developing rusty to fulvous tones when older (especially toward center), 
immature gills gray to bluish-gray to bluish-violet (or occasionally violet) ............... 
eB Peaks fel. EL 2 2. See C. glaucopus group & others, p. 437 

38. Not as above; immature gills lilac, violet, or lavender, or if bluer then cap typically bluish to 
bluish-araryaor at least differently Colored k@im ADO VE ter ecre wecomeseeme sen eee ao 


39. Associated with conifers in the Pacific Northwest; fruiting body modest in size (stalk typically 
less than 1.5 cm thick at apex); gills lilac to pinkish-lilac when young . C. olympianus, p. 439 
59. Notas abéve especially, commonwainder hardwoods .0 EF. Oe we ee 40 


40. Fruiting body (or at least the immature gills and stalk apex) with a bluish tinge when fresh 
= Rh ek A C. caesiocyaneus (see C. olympianus, p. 439) 
40. Notas above (gills and stalk apex more violet or purple than blue) ................... 4] 


41. Mature fruiting body with a small but sharply defined basal bulb; taste usually bitter (at least 
of the cap cuticle); cap with violet or lilac tones at least at the margin; common under oak in 
Goon i a a i aa C. sodagnitus group, p. 438 

41. Notas above; found mainly under hardwoods in eastern North America .............. 42 


42. Cap and basal bulb discoloring ochre or buffy-tan fairly quickly ...............0 eee eee 
Pua ix SE te Set eR er Mek ee SCN or oer OR A RENTON DET C. velicopia(see C. olympianus, p. 439) 


4). IWNGiLASabove ....... C. michiganensis, C. aggregatus, & others (see C. olympianus, p. 439) 
43. Cap usually lilac or lavender at least at the margin; stalk usually very thick (2-5 cm) orif not then 

odor Usually. sweetish Gike @VeriipesocatS) «0.6.56 sete et me ee ee ie oe me 44 
CSS | Ps A a ee 45 
44. Stalk very thick (2-5 cm); flesh thick and firm ............... C. balteatus & others, p. 433 
44. Stalk typically 2 cm thick or less; odor usually sweetish ............. C. subfoetidus, p. 434 


45. Stalk with pale tawny patches or fibrils, thinly viscid at first; cap tawny to chestnut-brown with 
a paler (buff-colored) margin .......... C. castaneicolor (see C. cylindripes group, p. 430) 
BD WN Cites OV 46 


46. Cap yellow to yellow-brown, tawny, or fulvous C. varius & others (see C. mu/tiformis, p. 442) 
go. wap ditferently colored .....8...... 9... Se eee eens 47 


47. Cap reddish-brown to liver-brown or dull purplish; gills usually violet or lilac when young 
Rea ee ON Ce er ee rN C. variicolor & others (see C. multiformis, p. 442) 


47. Notas above; gills usually bluer or grayer .................-- C. glaucopus group, p. 437 
48. Odor distinctly fragrant and sweet (break open the flesh if there is any doubt) .......... 49 
ao: Not asabove(but odor may be distinctive) <..4... <<»... “eee eae 51 
49. Odor aniselike; stalk witha basal bulb, at least when young C. odorifer(see C. percomis, p.436) 
MOU AS DOME os cae cee ee adn bags bnadonss + eee 50 
507 Stalkearidfleshwellow.or yellowish ... 2s ee UNE C. percomis, p. 436 
50. Stalk and flesh white or whitish ............ C. luteoarmillatus (?) (see C. percomis, p. 436) 


51. Odor strongly pungent (like green corn or corn silk); gills and cap yellowish when young, thecap 
becoming browner or redder in age; stalk usually with darker fibrillose patches or zones; found 
under conifers in the PacifielNorthwestws gm... ee C. superbus 

Sy INCHES NC! See: 2 2 ee ee we) eee ke a2 
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Gills yellow to yellow-orange or yellow-brown when young and stalk with an abrupt, usually 


nimMmedibasalbunlly Cat least wien Gln Myler ewes Bee... em. ee te 8 53 
INCAS ACCT Gey rey cree nee etic eee te atone 2 Oy OL: oe. F 54 
Cap bright green to citrine-green when fresh (sometimes brownish at the center); common 

under oak in Califormia “4.5.4.2. 8 46 C. sp. (unidentified) (see C. scaurus group, p. 440) 
Cap nOteelcens Be Wen es eyes Cee On . UN emeer ay C. fulmineus & others, p. 441 


Cap brownish to dingy-flesh colored, but usually with a patch or patches of white fibrillose 
or felty veil material, only slightly viscid; stalk with a basal bulb; found under oak in California 
C. regalis, p. 443 


CO OS SS SS SS SOS 


INS Oe nr co AM I oe os hehe ee eg cen se Melee ae 55 
Cap white or whitish (Gr,at timesiranging t6.buil Or pale tan) 94..20....+s..22a 02. x. 56 
Capadabker OmbieiitermetiamaiOVes Game... fie, nen m nr earie ens eee wee eae. Aur eee ae, 57 
Stalk with a basal bulb; found under hardwoods in eastern North America ...... C. albidus 
Not as above; stalk equal or club-shaped (thicker below) but lacking a prominent basal bulb; 

Gen roundiindeine omic ts wer ee. Bes ee: ens ye ae. Cee eee. Oe 138 
Lower portion of stalk with concentric belts or transverse bands of colored (usually ochre) 

Wallin. 2), Ste wer 5 ee C. crocolitus (see C. collinitus group, p. 431) 
NGS ONCE as sis oa 4k has ee I ee b Dh eee eee wade be 58 
Cap radially corrugated or wrinkled, cinnamon to pinkish-cinnamon to cinnamon-brown; 

found in the Pacific Northwest under conifers ..... ee ee ee C. corrugis 
Cap not nadiaily: commu paweels (eee cece hele gee amis «crane aoe eaapoamem ne retrar eat yeaa a fe eed cee 59 
Veil copious, usually leaving remnants on cap margin and/ ora fibrillose white sheath or patches 

on the stalk (and often a slight ring or annulus) .... C. turmalis(see C. multiformis, p. 442) 
Not as above; veil not so copious (but may leave a fewremnants) ..................06- 60 
Stalk 1-4 cm thick and very firm, usually stout, more or less equal or narrowed slightly at the 

ISON ee ie enn nee a Rat a eye Wan Rae ee ONT C. crassus (see C. balteatus, p. 433) 


Stalk with a basal bulb (at least when young) or not as thick and stout as above ............ 
C. multiformis & others, p. 442 


Fresh fruiting body at least partially purplish, bluish, lilac, lavender-gray, lavender-white, 


ete. (check immature gills, stalk apex, flesh,atid cap) .........< semen, ee ee 62 
Fresh fruiting body completely lacking violet, bluish, or pale lavender shades .......... 87 
Lower part of stalk with reddish bands, patches, or “bracelets” formed by the universal veil 

or Sallewith @tery oranpe tored*base 2... . 8 os on ee ce oe ee eee - 63 
Not as above (but upper stalk may have a ring of rusty hairs from the cortina) .......... 64 
Stalk 3-7 mm thick at apex, with reddish to vinaceous patches, fibrils, or “bracelets”; cap 2-5 

Cie DEO AG yee erent arta ke re eater tt ee rere ra C. boulderensis (see C. armillatus, p. 448) 
Usually larger than above; stalk with a bright orange or red base ........ C. rubripes, p. 449 


Stalk typically with a persistent, somewhat membranous annulus (ring) formed by the veil, 
usually club-shaped or bulbous; gills broad, well-spaced, deep purplish becoming dark 
cinnamon-brown; cap deep purplish to brownish to copper-brown, often fibrillose or hoary; 
found mainly under hardwoods in eastern North America C. torvus (see C. evernius, p. 450) 

INI Ue TOV RDe rere ca eee eee una Wi itse aae hanno ae ares, teenies ae ete get oes 65 

Cap hygrophanous (fading markedly as it loses moisture) and smooth (bald) or at most witha 


few wv ittah, Vell Remuilanmis Meer uie Minch eitt ese oe alegre ke pene ey, Gees. ee 66 
Cap smooth, silky, fibrillose, hairy, or scaly, but if smooth then not markedly hygrophanous 72 


Fruiting body small (cap 1-3 cm broad; stalk less than5 mm thick) .................0000- 
ey Pa eet er oe C. pulchellus & C. subflexipes (see C. obtusus group, p. 452) 


Piriaitine Dory Mcdiliim-sizcd irect tama DGve) ment ene Oak... kes eee een 67 
Fresh fruiting body violet-tinged only at apex of stalk ...C. brunneus (see C. laniger, p. 451) 
Fresh fruiting body showing more violet than above (but violet tones may fade) ........ 68 
Stalk with.conspicuous remmnamts from the umiversal vet) 20. 6. occ svcn snes maemo eet mene 69 


Stalk with Inc omspicuous veil remmants (Gr lackide them) .............-...+..0++.++:s0 
C. impennis & C. adustus (see C. evernius, p. 450) 


Se ww AS ee & He EE We we we ee He eS ww ee ee we ee ee 


Cortinarius pholideus occurs mostly with birch. Note prominent scales on cap and stalk. 
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Universal veil remnants on stalk yellowish to buff .C. subpurpureus (see C. evernius, p. 450) 


NO ne a © ae ee ee ele 70 
Stalk more or less club-shaped (thicker at base) ....... C. lucorum (see C. evernius, p. 450) 
stalk equalkor tape ming. JOwWm Wall lng anon! cmmamuurigucdcngul teen es ee oe | aE ois 71 


Stalk often with a narrow, flaring annulus (ring); cap pale when fresh .................... 
a. Deedee GEed me eg eee C. urbicus (see C. evernius, p. 450) 
ioimes WOW 2 ce ce oe ee. C. evernius & others, p. 450 


Flesh bluish or violet but staining wine-red to wine-brown when cut or bruised, at leastin base of 
stalk; cap bluish or bluish-gray to grayish-lavender becoming deep purplish-brown in age; 
cap surface usually fibrillose or with flattened scales; gills dark bluish or bluish-violet when 


young; stalk with a basal bulb which often disappears inage; notcommon ..... C. cyanites 
Not as above; flesh not staining wine-red when bruised; common ..................+-- © 
Capidisnnctlhwhainyescalyeor fibrilese-stalye"mi ,.. ... san lnc ee eee = 74 
Cap smooth or silky or very slightly scaly (but may have universal veil remnants onit) ... 78 


Stalk with only a tinge of violet or bluish-gray and soon fading to whitish; cap brownish to buff 
beneath a white to grayish-white fibrillose-hairy layer (cap lacking violet or bluish shades); 
TOUT OL WNT EL. COMME TS. enc: scseoxcnsesy + veseoutesmsucneee cee Proneeeceeines C. plumiger (see C. evernius, p. 450) 


NOC i ot. eee a oe ee Mi eee oe Us 
Entire fruiting body deep violet (sometimes nearly black) when fresh (the gills may be rusty- 

CUO i en RT Wiese fmm C. violaceus, p. 446 
Not as above; fruiting body paler, browner, or with only a tinge of violet .............. 76 


Cap and stalk with brown to cinnamon-brown scales; stalk not radically bulbous (see above 
photo); fairly common under hardwoods (especially birch) in eastern North America, rarely 


in the PaciicNonmhwest om 4. ....a..8, 2 8. C. pholideus (see C. squamulosus, p. 445) 
Not with above features; stalk not usually conspicuously scaly ..........0.00-0.e00000. ie 
Stalk radically bulbous; cap with brown to dark chocolate-brown scales; found under hard- 

woods in eastern North America, rare (or absent) in West ......... C. squamutlosus, p. 445 
Not as above; stalk not radically bulbous and/or habitat different .................... 78 
Flesh in stalk rusty-brown to cinnamon-, tawny-, or yellow-brown (often marbled); associated 

WIETCIOMIPCT Sitetrtartt watery ones, fe. | Mee Ona ne we ee) eee er C. traganus, p. 447 


EEE. EM eee ys Sree! vo 
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Cortinarius bolaris favors beech and other hardwoods in eastern North America. Note distinctive 
red fibrils or scales on the cap and stalk. 
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Stalk with buff to tan, ochre, or brownish-yellow patches, zones, or “bracelets” formed by 
Pie Wmiversall voll fuel C. anomalus & C. caninus (see C. alboviolaceus, p. 447) 
Not as above; universal veil remnants differently colored (if present) .................. 80 


Odor distinctive: either sweetish (like overripe pears), spermatic, or very unpleasant ..... 8] 
Notas aboverodormild.radishlike ,ommeérelyfumnBalh ........0.-2 0252 ete eee ce eee: 83 


Odor sweetish, resembling overripe pears ............ C. fragrans (see C. traganus, p. 447) 
OdOmumpleaviminG@Gspemmawe 2... wes d cece Geto ee ene sey eee eee at eRe vee eds 82 


Odor usually spermatic; fruiting body rather small, the cap often umbonate; spore print dull 
ON ee ee ee ee ee ee ee (see Inacybe, p. 455) 
Odor unpleasant but not spermatic; fruiting body medium-sized; spore print rusty-brown to 
CIMMAMMOMAOTOMM «2... 02465. 6.e ee es C. camphoratus & others (see C. traganus, p. 447) 


Stalk very thick (2-5 cm thick at apex) and firm; cap viscid when moist (but soon dry and often 
SETS) | gO ee ae a Caraga Caren ag Ot ere Rat eer C. balteatus, p. 433 
Stalk typically 2 cm thick or less at apex and/ or cap not viscid when young ............ 84 


Cap and lower stalk viscid when very young, often with brown or olive-brown patches or spots 
(of dried slime) when older; found under conifers; rare 21... ee eee 
ee er oe ee eee C. griseoviolaceus (see C. cylindripes group, p. 430) 

Cap and stalk not viscid (or cap only very slightly so in wet weather) and not spotted as above 
(but may develop ochre, tan, buff, or brownish discolorations in age); found under both 
haw OaveGds ande@niens: COMMON 2 es kn oo ees ves cg oe Sb ee seb hs eee sone aeo UR 85 


Cap predominantly pale violet to lilac-white or silvery-violet or pale bluish-violet (but buff to 
OOMIE SHINS nay aevolO pM Age) eo. ie.ts es ee ey ac eae ee ete eee 86 
Cap differently colored (either grayish-buff or soon becoming brown to ochre throughout) 
ne ee C. subpulchrifolius & C. malachius (see C. alboviolaceus, p. 447) 


Lower portion of stalk sheathed with conspicuous white universal veil tissue (fibrils); stalk often 
rather long and club-shaped (thicker below but not abruptly bulbous) C. alboviolaceus, p. 447 
Stalk often thick and stout with a prominent basal bulb and/or lacking conspicuous white 
universal veil tissue ....... C. argentatus & C. subargentatus (see C. alboviolaceus, p. 447) 


Growing in sand (but associated with pine); gills rusty-orange to brownish-orange when young 
ee ee. 2 Oe ee OM ches C. aureifolius (see C. cinnamomeus group, p. 453) 


Not with abeve combriation of characteristics .....2...02. ce esse eee tenes eee 88 
Cap olive-brown to olive-yellow to yellow-brown with small darker (often blackish) hairs 

ordibrillese sealts especially towardicenterm .. 8.9. ........-. C. cotoneus group, p. 445 
iOS CUS OE  eelrapaas termes _sesmrazed ere ecient ica bet temconl MetaCart es rene ao. aera Pea en ee 89 


Cap and stalk with reddish scales, fibrils, and/or streaks on a paler (whitish to yellowish) 
background; found under hardwoods, especially beech, in eastern North America (see above 


PHGCO) . . Pe lee eee. 2 Oe ee C. bolaris (see C. squamulosus, p. 445) 
Not as above (but cap and stalk can be entirely reddish or the stalk can have reddish universal 
veilremnants) ...... ee et Oe ee ee ee 90 
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CORTINARIACEAE 


Stalk white to brownish with | 4 reddish to reddish-brown bands or belts of universal veil tissue 
over the lower portion or stalk witha bright red to orange base ora sheath of vermillion fibrils 
(imiversal veiltremimamts) . 40.2 20.200--- 222-2250 5-- +>: See ee ee oil 
Notas above (but stalk may be entirely red or orange or the stalk may havea single zone of rusty 
hairs formed by the cortina, usually near apex) ..... 6. eee eee ee eee eee 94 


Cap 1-3 cm broad; stalk wholly or partially sheathed by vermillion fibrils ................ 
C. miniatopus (see C. rubripes, p. 449) 


Si soeusee edicer oicer asi ce: cel cectepvael ca) acl etre: Veule len sel (6c seis) [ep aacen el Lee remus Relea 95 6.178) 10) link eae) he ake eens 


Notas above; cap Usually larser @@....:...-.-) eee es ee ee es ee ae o2 


Stalk base red to bright orange; associated with hardwoods, especially oak C. rubripes, p. 449 
Stalk with 1-4 reddish bands or “bracelets”; associated with conifers or birch .......... 93 


My pieally accociaeed witknGinelin 72ers aae ce Me C. armillatus, p. 448 
Typically associated with conifers (especially in the Pacific Northwest) or with hardwoods 
Other (ham birch gore C. haematochelis & C. subtestaceus (see C. armillatus, p. 448) 


Stalk 6-18 cm long and 0.5-2cm thick atapex, usually whitish and club-sha ped (thicker at base); 
gills pale yellow when young; cap creamy to pale buff to yellowish or tawny-brown (often 
darkest at center), silky or minutely scaly; found under hardwoods (especially beech)in eastern 
INe@oibla AN Bie tele: 5. . tc emeemmtneetee ere eee cee, nar re ar C. flavifolius 
NCCES. 1 te MM otc e a geo coi he aay eens bere ees y 95 


Growing on lawns or buried wood; stalk typically 3-5 mm thick and often with a small annulus 
(ring); cap typically less than 4 cm broad, reddish-brown to cinnamon, fading to more or less 
buff as it loses moisture; found in the Pacific Northwest ......... 0.0... cece eee eee eee 
(see Galerina, Tubaria, & Allies, p. 399) 


SS SS SS 


INR cS ee VC oe rane eee een See rumen korean eee ante ahora coy arc 2 96 
Stalk yellow to bright yellow but the gills whitish to brown (..e., nor brightly colored) when 
young; cap smooth and hygrophanous, fading to yellowish as it loses moisture ........ 97 
Not as above; stalk not yellow (but may have yellowish veil remnants), or if stalk yellow then 
immature gills usually brightly colored also or cap minutely scaly ...............005. 98 
Gills whitish when young; cap brown to tan when moist ................0005 C. renidens 


Gills brownish or cinnamon when young; cap bronzy-brown to deep olive-brown when moist 
C. angulosus 


SiG 8. SMG, (Se) ie! 16 16 8: (8: <0: <8: $ Sel ie, 18, fe: (em ie 18) a lw 8 ww wn) “Meme ue cer @ Game: 6 len © cc oMEs sHEGING! 6 0 ‘0 eiPemneniegicliemse ‘SMis=Len (olen iastirnis ous 


Gills colorful (yellow, greenish, orange, red, dark red, or bright rusty-orange) when young; 


Stalk Oltemeoloriul alco: cap Ustially 707 Mysrophanous ...........90 ee... pe 
Gills dull (whitish, grayish, brownish, or dull cinnamon) when young; stalk usually dull also 
(brownish, gray, white, te.);cap usually iyanophanous™ . ore. ee oemeceht. . 110 


Immature gills orange-red to rusty-orange; cap hygrophanous (dark rust-red but fading as it 
loses moisture); stalk usually paler than cap and gills; found only on the west coast in mixed 


woods and under conifers ...... C. californicus (see C. phoeniceus var. occidentalis, p. 454) 
Not as above (if colored as above, then cap not hygrophanous or found elsewhere) .... 100 
lramature gills redetodarkred 2. .caastos cette s ots ree: ee 101 
Immature gills some shade of yellow, olive, orange, or brightcinnamon ............. 104 
Entire fruiting body orange-red to red, dark red, or rust-red ....... 0.0... c cece 102 
At least the stalk (and sometimes cap) yellowish or ochre to yellow-brown ........... 103 


Fruiting body cinnabar-red to rusty-red or dark red; found mainly in eastern North America, 
especially under hardwoods ......... C. cinnabarinus & others (see C. sanguineus, p. 454) 
Fruiting body blood-red to dark red; found mainly under conifers in northern and western 
NC ade Si ns FF C. sanguineus, p. 454 


Cap red to dark red or reddish-brown ............ C. phoeniceus var. occidentalis, p. 454 
Cap ochre to brown or Yeo WISH _. ... .. cra Macemmmmaneint ent ten terete ee 
a eR eee See ee eer C. semisanguineus (see C. phoeniceus var. occidentalis, p. 454) 


Cap orange-red to bright rusty-red to coppery-red (or occasionally orange-brown); immature 
gills bright yellow to greenish-yellow or sometimes orangish; associated mainly with conifers 
end willow NOt COMMON: oem. =... 29n wp een eee ae C. uliginosus 
ee en em Oe ee eT =... eee 105 


Cap tawny to rusty-orange and covered with numerous MLinute, erect scales Mo... 
ee ET. 2. AY | ERE tte eee nese ee eeaess ©, rainierensis (see C. gentilis, p. 444) 
Not as above; cap smooth to fibrillose or with a few scales Only: .<.2).. GE ee 106 
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Cap smooth and hygrophanous, orange-brown to yellow-brown or ochre when moist, fading 
as it loses moisture; gills ochre-yellow to cinnamon-brown or brown (not particularly bright); 
stalk deep orange-brown or cinnamon-colored, often with a few yellow veil remnants when 
young; fruiting body small (stalk less than5 mmthick) ................ C. gentilis, p. 444 
Not as above; cap smooth to fibrillose or slightly scaly, not hygrophanous, fruiting body 
variously colored but often brighter or more olive than above (especially the stalk) .... 107 


Inmature-cillssvellow t6 olive-vellawor GrGenish . . oi ee eer cemmmann sx sss qe ee ogy es 108 
Immature gills saffron (orange-yellow) to orange or rusty-orange .............0 008 109 


Stalk club-shaped and at least 2.5 cm thick at base; fruiting body bright yellow becoming 
Orangver or brownermimmaye WH... mw. . | C. callisteus (see C. cinnamomeus group, p. 453) 
Not as above; stalk more slender and/or equal; fruiting body sometimes with olive tones 
(ouisencetinnes WILMOUt) ...<.<4...5c.es sees os C. cinnamomeus group & others, p. 453 


Cap 3-9 cm broad; stalk usually 0.5-1.5 cm thick; gills ochre to tawny or orangish-cinnamon 
whenlyoung: o¢ctirréence in Nofth America @iéstionable® 9. . 2... .. .. We ete... 
EE Moves ka os oes C. orellanus & C. speciosissimus (see C. gentilis, p. 444) 
Not as above; usually smaller or more slender; gills sometimes brightly colored (saffron, 
reine welc.)- COMAniOnl Ml INOLEMCA TREN CR css ceceas 5 eet has eq nscuah enema a ee tat, 
ae ee ee x ee ee C. croceofolius & others (see C. cinnamomeus group, p. 453) 


Cap and stalk whitish to grayish or pale tan, but the flesh staining yellow when bruised and 
finally turning (or aging) reddish; widely distributed, but especially common along the west 
EGASLUNCemeOmlens: cuir eel. eee lee ees a nee C. rubicundulus (=C. pseudobolaris) 
INGE an OVE Msn ne rere ice y aca se! . See ean Oman Uivernenten We ava ec mene tc tene r\Meeeataie 11] 


Fruiting body small and rather fragile; cap sometimes umbonate, averaging 1-4 (5) cm broad; 
stalk averaging 2-6 mm thick (examine several specimens if unsure!) ................ HZ 
Fruiting body medium-sized or larger; cap not umbonate or only very broadly so, averaging 
4-15 cm broad; stalk averaging 0.5-3 cm thick (check several specimens if unsure) ..... 21 


Stalk usually with yellow or yellowish veil remnants, at least when young (check several speci- 
mens); gills ochre-yellow to cinnamon-brown when young ............. C. gentilis, p. 444 
DRG aU SILO ee he re eres geen 8 ONE Aiea eat eee ey tts, Seca Congr 113 


Gills staining black when bruised ...... C. washingtonensis (see C. obtusus group, p. 452) 
I NGUUES 510°C od SH ee ene eee Orne uPA ney Pa on muna FOC a eran aren eM oar gate rar eae rinarertace! 114 


Cap witha prominent black umbo (otherwise slightly paler) ................20.0.0sug-: 
Se eee cg eg en eee C. nigrocuspidatus (see C. obtusus group, p. 452) 
Notas above (but cap may be entirely blackish) ....<....2.25.020 0550-20 cues ns iS 


Cap very dark when moist (deep vinaceous-brown to blackish-brown or black), but often paler 


CUSHIOLO SCG Tate We Sen rene tree ey earn ea ete eee Melee puerta ee ees cease 116 
Cap patch (haneabave when MiOlt 22 ocn. ts 6 oon ae arta, eee een eens 119 
Stalk with conspicuous white universal veil material, at least when young and fresh ... 117 
Stalk with @uly slight wniversall veil remnants (iPany) .8......6...2....-...4...... 98 118 


Odor geranium-like (at least when flesh is crushed); found in bogs or other wet places ..... 
eee nt. Ee eee ee Oak hare esr er ee C. paleaceus (see C. obtusus group, p. 452) 
INStaS aIDOVGs 6 eee ce ue e es wu, Dales een C. stemmatus (see C. obtusus group, p. 452) 


Cap blackish-brown when moist; gills and stalk also very dark; found under conifers ...... 
PERT PC ee a Ce Pee Pee ee re ay ees C. uraceus 
Cap dark vinaceous-brown when moist; gills tawny-yellowish to pale brownish when young 
Soe oe Raa ae hen oe Ae Ree ee C. decipiens (see C. obtusus group, p. 452) 


Cap (and Sometimes stalk) minutely scaly 2... 42. 5c ce oon de cw wee hes one oes 
Een Rr ae Oe Pa ae C. psammocephalus & C. incisus (see C. obtusus group, p. 452) 
Gane Olle sso MgO ime. ewan ae ened oe A ee Gee ee eae in ee ee 120 


Cap typically withanacute(sharp)umbo C. acutus & others (see C. obtusus group, p. 452) 
Cap typically with an obtuse (blunt) umbo or with noneatall C. obtusus group & others, p.452 


Fruiting body (including stalk) rusty-orange to yellowish or yellow-brown; cap minutely scaly 
and not hygrophanous; not definitely known to occurin North America ................ 
eo i C. orellanus & C. speciosissimus (see C. gentilis, p. 444) 
Notasabeve: verycommoandmNiorth AMIGTICA 22.2... ince neces eee eae gies neds ay 
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CORTINARIACEAE 


Cap brownish to dingy flesh-colored, but often with a whitish patch of universal veil tissue; 
stalk thick (1.5-3.5 cmat apex), with a large, abrupt, often rimmed basal bulb; fairly common 


imG@aliiormaundemoak . 7... .@% .. kn. 66.4 ee. ee ee C. regalis, p. 443 


Notasmbo@ve mclcermen *... MR. PRU ee OT a ee ee 123 
Cap covered with cinnamon-brown to chocolate-brown scales, not markedly hygrophanous; 
either stalk also with scales or stalk radically bulbous; common under hardwoods in eastern 
NortwAmerica tare inptlie West .... 298 229 ee 124 
INoterom@ibowe se feee ee. ce ee 125 
Stalk radically bulbous and smooth to fibrillose or only slightly scaly C. squamulosus, p. 445 


Stalk equal or slightly thicker below, with brown scales like those oncap ................ 
C. pholideus (see C. squamulosus, p. 445) 


UE SUsuSinoens! “sl 6 oe TamnaUenie 6 imei 6° + MremisiteMicanel 6” 910) \¢ e116) « aeuishicec6) 6 Ub emn sense) 


Cap broadly cone-shaped and finely silky-scaly from the universal veil when young; stalk 
equal, sheathed with white universal veil remnants, soon becoming hollow; cap dark to pale 


CMAN p.m. 5 + Semen oom ee ne eee ee eee C. hemitrichus 
Not as above (but may be similar in some respects, such as color) ................4.. 126 
Cap blackish-brown when moist; gills and stalk also very dark; found underconifers ...... 
Sige 3 a me MM, Bi le ue a eee a C. uraceus 
Nat asabove: usually paleronbrighicrimcelot © x. sae ees ee ee, 127 
Stalk typically tapered downward or spindle-shaped (swollen near ground and tapered below), 
(iotedlbe euro tei ow CYS] 0c! eee ea eRe ne ee lea at ec aero ek hememncieN en  gemninnee 128 
Stalk typically equalto club-shapedlor bulbous “0%... .. Pei eae ee 130 
Cap cinnamon-brown when moist ...............2.. C. duracinus (see C. laniger, p. 451) 
Cap vinaceous-brown to cocoa-colored when moist ........... 00000 c cece cece eens 129 


Stalk with conspicuous white universal veil remnants C.damascenus (see C. laniger, p. 451) 
Universal veilreminants om stalk absent GieVaiieseenit ...... 6.4.2. .22. 0.00 de se: 


Cap silky to fibrillose or fibrillose-scaly and white to silvery-gray or pale brownish-gray or 


cap brown Denea tha whitish to prayisty Gb mMGSeIAyED a occ Oc te 2 i 341 
Cap darker, at least when moist, and usually more or less smooth or minutely scurfy (but cap 
May lade(o bull elipaleragliloses mi@lsnine) =. ............ ee ee eee 133 
Cap brown to buff beneath a fibrillose-scaly layer ....C. plumiger (see C. evernius, p. 450) 
Cap paler than above and silky to fibrillose (but sometimes becoming pale brownish-gray in 
CGC) WM ek ee ce ck cas ee ee rn ers eee eee 132 


Cap silky-fibrillose, white to silvery, sometimes becoming pale brownish inage ........... 
ee ad so oo a a ee, C. pinetorum (see C. laniger, p. 451) 
Cap whitish or silvery, usually with a faint hint of lavender or violet (examine several specimens 
if unsure), silky; flesh and stalk apex often witha violet tinge also ...................0.. 
eee ee ee. C. alboviolaceus & others, p. 447 


Cap yellow-brown when moist, fading to pale yellow-orange or orange-buffasit loses moisture 
ae ee es ee ee. ee oe ee C. armeniacus (see C. laniger, p. 451) 


Cap redder or darker than above, at least when moist ............. 0... cceeeeeeeee 134 
Gills widely spaced; cap smooth orscurfy .............. C. distans (see C. laniger, p. 451) 
Notasaboi ae AS, Se 8 ee ee ee eee 135 
Stalkmore orlesscqual 4................ C. biformis & C. dilutus (see C. laniger, p. 451) 


Stalk usually club-shaped or swollen below, at least when young (but sometimes equal, so 
EXAMINE Several SPECIMENS! WHSURE) oc. oon sc + st ae, 136 


Stalk with conspicuous universal veil remnants, at least when young ................ 137 
Stalk with only slight traces of the universal veil, if any (but may have remnants from the 
COPMNA) a ig ee ae C. triformis & others (see C. laniger, p. 451) 


Cap dark or dull brown when moist; stalk similarly colored beneath whitish to brownish veil 
remnants, the apex sometimes vinaceous- or violet-tinged C. brunneus (see C. laniger, p. 451) 
Cap cinnamon to reddish-brown or chestnut-brown when moist; stalk similarly colored be- 
neath whitish veil remnants, not vinaceous- or violet-tinged at apex C. laniger & others, p. 451 


Cap surface or cuticle bitter-tasting ............. C. crystallinus (see C. vibratilis, p. 429) 
INGIESaDOVE 2... lo... es eee C. lustratus & others 


Cortinarius vibratilis. Note small size, slimy cap, and viscid stalk that is swollen at base. 


Cortinarius vibratilis (Bitter Cortinarius) 


CAP 1.5-5 cm broad, broadly bell-shaped to convex to nearly plane; surface smooth, viscid 
or slimy when moist, yellowish to tawny, fulvous, orange-brown, or yellow-orange (or in 
one form brown) when fresh, fading as it ages or dries (sometimes to pale tan). Flesh thin, 
whitish; odor mild, taste bitter (especially cap surface). GILLS close, notched to adnate 
or slightly decurrent, at first whitish, soon becoming dull ochre or tawny and finally cinna- 
mon-brown. STALK 3-7 cm long, 3-10 mm thick at apex, usually clearly thickened below 
(club-shaped) but sometimes equal; viscid or slimy when moist, but inage sometimes viscid 
only at the base; white, smooth or nearly so. UNIVERSAL VEIL slimy, colorless. 
CORTINA scanty, sometimes leaving a few hairs on stalk which trap falling spores. 
SPORE PRINT rusty-brown; spores 7-9 x 4-5 microns, elliptical, roughened. 


HABITAT: Solitary to widely scattered or in small groups in forest humus; widely distri- 
buted and fairly common, but rarely fruiting in large numbers. It usually occurs with 
conifers, but in our area | have collected it under manzanita, madrone, and huckleberry, 
in December. 


EDIBILITY: Inedible due to the bitter taste. (If Russula brevipes is “better kicked than 
picked,” then C. vibratilis is “better kicked than licked!”’) 

COMMENTS: The small size, viscid tawny cap, and viscid white stalk plus the bitter taste 
—which can usually be detected by pressing your tongue to the surface of the cap—are 
the hallmarks of this petite Cortinarius. It typifies a group of species within the subgenus 
Myxacium which have aclub-shaped (thickened) stalk, at least when young. Other species: 
C. crystallinus is similar in size, shape, and bitter taste but is whitish to buff or pale tan 
overall and has a non-viscid stalk. See also C. citrinifolius (under C. percomis). 


Cortinarius mucosus (Slimy Cortinarius) 


CAP 4-10 cm broad, convex to plane or broadly umbonate, or even uplifted in age; surface 
smooth and very slimy when moist, chestnut- to reddish-brown or bright orange-brown, 
often paler (tawny or ochre) in age. Flesh whitish; odor and taste mild. GILLS close, 
usually more or less adnexed, whitish to grayish when very young, becoming pale ochra- 
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ceous or tawny, then cinnamon-brown from ripening spores. STALK 4-15 cm long, 1-2 
(2.5) cm thick, more or less equal, slimy or viscid when moist, white or whitish but some- 
times rusty-stained from spores; not breaking up into conspicuous scaly belts. UNI- 
VERSAL VEIL whitish, slimy, disappearing or leaving indistinct remains on stalk. 
CORTINA usually forminga superior, hairy-fibrillose zone on stalk which is stained rusty- 
brown by spores. SPORE PRINT rusty-brown; spores 11-18 x 5-7.5 microns, elongated- 
elliptical, roughened. 


HABITAT: Widely scattered to gregarious in mixed woods and under conifers (parti- 
cularly pine and spruce); widely distributed, but especially common in the West in the late 
summer and fall, and in the southern United States. I have seen large fruitings in Wash- 
ington, New Mexico, Arizona, and northern California, but not in our area. Cortinarius- 
classifier Joe Ammirati says it has been found under birch and willow inthe Brooks Range 
in northern Alaska; it also occurs with hemlock. 


EDIBILITY: Better eschewed than stewed. It is too slippery to be worthwhile, and its 
edibility is unknown. 


COMMENTS: The smooth, viscid, tawny to orange-brown or reddish-brown cap and 
viscid, whitish, equal stalk are the distinguishing features of this “slimy sucker.” The cap 
color is reminiscent of C. collinitus, but the stalk lacks the scaly belts characteristic of that 
species, and the taste is not bitter northe stalk club-shaped asin C. vibratilis. Phaeocollybia 
species are somewhat similar, but lack a cortina and have a long, rooting stalk. C. turmalis 
(see comments under C. multiformis) is also similar, but has a dry stalk. 


Cortinarius cylindripes group (Slimy Purple Cortinarius) 


CAP 3-12 cm broad, convex or broadly bell-shaped becoming broadly umbonate to plane 
or with an uplifted margin; surface smooth or in age sometimes wrinkled, viscid to ex- 
tremely slimy when moist, at first lavender or violet, but fading quickly or slowly (often 
from center outward) to yellowish, brownish-ochre, tawny, brown, or paler. Flesh 
rather thin, violet-tinged becoming whitish; taste mild. GILLS at first lavender or grayish- 
lavender, soon grayish or grayish-cinnamon with whitish, finely scalloped edges, finally 
rusty-cinnamon; adnate to adnexed or notched, close. STALK 5-15 cm long, 1-2.5 (3) cm 
thick, equal or at times spindle-shaped when young (swollen slightly in the middle); viscid 
or slimy throughout orat least over lower portion; violet to silvery-violet or lavender in part 
or throughout, but often fading somewhat (like cap) in age; smooth or with whitish to 
violet scales above. UNIVERSAL VEIL slimy, violet, forming a slime sheath on stalk. 
CORTINA obscured by slime, evanescent or leaving a few hairs on stalk. SPORE PRINT 
dark cinnamon-brown; spores 12-17 x 5.5-8 microns, elliptical, roughened. 


HABITAT: Scattered to densely gregarious in woods; widely distributed and locally 
abundant (along with similar species) inthe late falland winter. Like C. balteatus, ittendsto 
fruit with ericaceous shrubs and trees, e.g., manzanita, madrone, and/ or huckleberry. 


EDIBILITY: Better eyed than fried; the snotlike universal veil will deter most. 


COMMENTS: This species may not be the most distinctive or desirable of our local 
Cortinarii, but it unquestionably qualifies as the slimiest. The yellowish to brownish or 
lavender cap, slimy universal veil, and viscid, more or less equal, violet or lavender stalk are 
the principal diagnostic characters of C. cylindripes, but there are numerous look-alikes, 
including: C. stillatitius, with only slightly roughened spores; C. salor, withsmaller, round 
spores; C. pseudosalor, similarly colored in age, but without a purplish cap when young; 
C. splendidus, with a small (3-5 cm) liver-brown to tawny cap, also found with conifers; 
C. iodes (=C. heliotropicus) and C. iodioides, with a purple cap that doesn’t fade much plus 
a club-shaped to spindle-shaped stalk when young (the latter also has bitter-tasting slime); 


Cortinarius cylindripes group includes a number of purple or partially purple species with a slimy 
cap and stalk. The stalk is equal or slightly spindle-shaped and not conspicuously banded. 


C. griseoviolaceus, a small violet-tinged conifer-lover whose cap and stalk are only thinly 
viscid (if at all); and C. griseoluridus, with a club-shaped stalk when young and a violet 
to olive or ochre cap, found under conifers in the Rocky Mountains. All of these have 
viscid, violet-tinged stalks that lack the distinctive belts characteristic of C. collinitus, 
and none have caps as dark or as wrinkled as those of C. vanduzerensis and C. elatior. 
Other violet-tinged Myxaciums include: C. castaneicolor, found under northern conifers, 
with a whitish to tawny, club-shaped stalk, pale violet gills when very young, and a buff 
to tawny to chestnut-brown (darker at the center) cap; and C. delibutus and C. sphaero- 
sporus (two very similar if not identical species), with a bright yellow to ochre or straw- 
colored cap, violet-tinged gills at first, and an equal to club-shaped whitish stalk that 
often has yellowish veil patches (or slime) below and often has a violet-tinged apex. 


Cortinarius collinitus group Color Plate 104 
(Belted Slimy Cortinarius) 


CAP 3-10 cm broad, bell-shaped or convex becoming broadly umbonate to plane; surface 
smooth, slimy or viscid, color variable: yellowish to orange-yellow, orange-brown, tawny, 
ochre, fulvous, or even reddish-brown, the margin often paler or yellower (or in one form 
bluish-violet) and sometimes striate. Flesh firm, whitish to yellowish-buff. GILLS close, 
adnate to adnexed or notched, pallid or pale grayish (or violet-tinged in one form) when 
young, becoming brown and finally rusty-brown in age. STALK 5-15 cm long, 0.5-2 cm 
thick, equal or tapering downward, usually rootingsomewhatinthe humus; viscid or slimy 
when moist, color variable but usually whitish above, and lower portion usually breaking 
up into irregular whitish, yellowish, ochre, and/or rusty-brown (or in one form violet or 
bluish-violet) bands, patches, or scaly rings (but these sometimes obscure). UNIVERSAL 
VEIL fibrillose beneath a layer of slime, leaving bands or patches on stalk. CORTINA 
pallid, usually forminga ring of hairs near top of stalk which turns rusty-brown from falling 
spores. SPORE PRINT rusty-brown; spores 10-15 x 6-8.5 microns, elliptical, roughened. 


HABITAT: Solitary, scattered, or in groups under both hardwoods and conifers; 
widespread in the northern hemisphere and fairly common in our area in the late fall and 
winter under tanoak and madrone at higher elevations in the coastal mountains (often 
mingling with C. cotoneus and C. infractus). Itisalsoabundant under aspen inthe southern 
Rocky Mountains and the Southwest and with conifers in the Pacific Northwest. 


EDIBILITY: Better neglected than collected. In spite of the slime it is said to be edible, 
but it is a species “complex,” and some of the variants are poorly known or untested. 


COMMENTS: This species “complex” is relatively easy to recognize by virtue of the slimy- 
viscid cap and belted or scaly, viscid stalk. It is a very confused group taxonomically, 
however, and names like C. trivialis and C. mucifluus have been used to describe some of 
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the variants which differ in color and spore size. Our local version, which might be C. 
trivialis, does not show violet on the stem, and neither does the common aspen-loving 
form. C. elatior is a similar species that is not so strikingly banded. It has a dark brown to 
olive-brown or yellow-brown cap that is often radially wrinkled or grooved at the margin 
in age, violet or bluish-tinged gills when young, and a tapered, rooting stalk that is also 
bluish- or violet-toned (and slimy). It favors conifers and is fairly common in northern 
California and the Pacific Northwest. Other species: C. pallidifolius has pallid gills 
when young and a viscid club-shaped stalk with ochre-brown patches or zones; it is also 
found under conifers in the Pacific Northwest, especially fir. C. crocolitus (=C. trium- 
phans?) and close relatives have a yellowish to brown viscid cap and a dry stalk marked 
with yellow-brown to ochre belts or patches (see photo on p. 419); they favor hardwoods. 


Cortinarius vanduzerensis 


CAP 4-10 cm broad, somewhat conical becoming broadly conical or convex; surface 
smooth, very slimy when moist, deep chestnut-brown to nearly black when young, be- 
coming paler chesnut and finally cinnamon-brown in age, often wrinkled radially or 
corrugated at maturity, especially toward margin. Flesh pallid to cinnamon-buff; odor 
mild. GILLS close, adnate or adnexed, pallid or buff becoming pale brown and finally 
dull cinnamon-brown. STALK 8-20 cm long, !-2 cm thick, equal or often tapered slightly 
toward the base, often deeply rooted, viscid to very slimy, bluish-violet to violet to dark 
lavender above, paler below, often fading inage. UNIVERSAL VEIL slimy, sheathing at 
least the lower half of the stalk and occasionally breaking up into concentric zones. 
CORTINA forming a ring of hairs near top of stalk or disappearing. SPORE PRINT 
rusty-brown; spores 11-15 x 7-9 microns, elliptical, roughened. 


HABITAT: Solitary, scattered, or in groups under conifers; known only from northern 
California and the Pacific Northwest, where it is fairly commonin the falland early winter. 
I have found it several times under Sitka spruce. 


EDIBILITY: Unknown, but much too slippery to be of value. 


COMMENTS: The dark slimy cap, slimy violet or bluish-violet stalk, and pallid to brown 
gills when young form a distinctive combination of features. It closely resembles C. elatior 
(see comments under the C. collinitus group) in shape, size, and the wrinkled cap at 
maturity, but does not have the bluish-violet immature gills of that species. The stalk 
often roots deeply in the ground, but the presence of a veil distinguishes it from Phaeo- 
collybia. The stalk occasionally shows concentric ring-zones, but not to the extent of 
C. collinitus. (Violet-stalked forms of the latter also havea brighter or palercap.) For other 
similar “Myxaciums” with paler caps, see C. cylindripes group. Also see photo on p. 433. 


Cortinarius ponderosus —_(Ponderous Cortinarius) 


CAP 10-35 cm broad, convex becoming nearly plane in old age; surface viscid to slimy 
when moist, brown to cinnamon or russet at the center, with small, flattened, spotlike, 
russet to rusty-brown or brown scales; margin usually yellow or ochre-yellow to yellow- 
Olive or tawny, remaining inrolled for a long time. Flesh very thick and firm, whitish or 
buff; odor mild to somewhat spermatic (Jnocybe-like). GILLS close, slightly decurrent 
to adnate or sometimes adnexed, lilac-tinged when young(at least near margin), becoming 
dingy ochre and finally rusty-brown as spores mature; often with rusty or russet spots or 
Stains in age. STALK 8-20 cm long, (3) 4-7 cm thick, equal or slightly enlarged below or 
tapered at the base; solid, very firm and hard; viscid below when moist; apex pallid or 
colored like gills, lower portion with yellow-ochre to rusty-brown or russet stains and/ or 
fibrils or fibrillose patches. UNIVERSAL VEIL slimy, yellow, disappearing or leaving 


Left: Cortinarius vanduzerensis has a dark slimy cap and long, violet-tinged stalk. Right: Cortinarius 
ponderosus (or something very similar—see comments below). This species may be the largest of 
all the Cortinarii, but this is a rather small specimen. 


slime on stalk. CORTINA often leaving a hairy zone on upper stalk. SPORE PRINT 
rusty-brown; spores 8.5-11 x 5-6 microns, elliptical, roughened. 


HABITAT: Solitary to scattered or gregarious or inarcs on ground in mixed woods (oak, 
ponderosa pine, etc.) in northern California and southern Oregon in late fall and winter; 
not common, but often prolific when it fruits. A very similar if not identical species occurs 
under oak and madrone (see comments). 


EDIBILITY: Better chucked than plucked. It is certainly large enough to be tempting, 
but its edibility has not been determined, and several Cortinarii are very poisonous. 


COMMENTS: This massive Cortinarius can almost be identified by its size alone. The 
stalk is exceptionally hard and thick and the fruiting bodies develop gradually over a con- 
siderable length of time. An equally ponderous but possibly distinct Cortinarius occurs 
in our area. It differs in several minor respects: the stalk is dry or only slightly viscid (tacky), 
the intermediate color phase of the gills is grayish rather than ochre, the cap is viscid but not 
usually slimy (and the slime on the cap, when present, is not yellow), and the upper half of 
the stalk is slightly different in color. In size, shape, and overall aspect, however, it is 
remarkably similar (see photograph). Whether it is just a variation of C. ponderosus ora 
distinct species is uncertain, but collectors should have no trouble recognizing it. For other 
large species without a pronounced basal bulb, see C. balteatus. 


Cortinarius balteatus 


CAP (3) 6-20 (25) cm broad, broadly convex with an inrolled margin becoming plane in 
age; surface viscid when moist but soon dry and often shiny, smooth, without scales but 
sometimes appearing streaked or blotched; dull violet or lavender to lavender-gray when 
young (but sometimes whitish while still covered by humus), soon becoming tawny to 
tawny-olive or brown from the center outward, the margin usually remaining lavender 
until old age. Flesh thick, firm, whitish to grayish to buff or slightly violet-tinted under the 
cuticle; odor mild. GILLS adnate to adnexed or notched, close, whitish or tinged violet 
to violet-gray when young, gradually becoming brown as spores mature. STALK 5-12 cm 
long, (1) 2-4 (5) cm thick, equal above, often slightly narrowed at base (but sometimes 
thicker); firm, solid, dry, pallid or lavender becoming brownish-stained in age, especially 
below (or staining yellow in one form). CORTINA disappearing or leaving hairs on stalk 
which trap falling spores. SPORE PRINT dull cinnamon-brown; spores 9-11 = 5-6 
microns, elliptical, roughened. 
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Cortinarius balteatus is a large firm purple-tinged species. Note how the stalk lacks a basal bulb. 


HABITAT: Scattered to densely gregarious on ground under hardwoods and sometimes 
conifers, usually with members of the Ericaceae (huckleberry, manzanita, madrone, etc.) 
also present; widely distributed. In our area it is sometimes common in the fall and early 
winter under madrone. Usually only one crop is produced but the fruiting bodies develop 
and decay slowly, and so may be found over a period of several weeks. I have also seen it in 
the Oregon Cascades (near Crater Lake) in both the spring and fall. 


EDIBILITY: Unknown. As Alexander Smith points out, it is firm and meaty enough to 
warrant experimentation— but in light of the recent rash of poisonings caused by species 
of Cortinarius, who wants to be the one to try it? 


COMMENTS: This cumbersome Cortinarius can be recognized by its violet-tinged 
gills when young, violet-tinted cap margin, and hard thick stem which is not abruptly 
bulbous. The cap is only thinly viscid and may not seem so at all in dry weather. In wet 
weather our form is often full of tiny springtail beetles (columbalids). Other cumbersome, 
viscid-capped Cortinarii without an abrupt basal bulb include: C. largus, very similar but 
with violet-tinged flesh and an ochre to reddish-brown cap in age; C. balteato-cumatilis, 
also quite similar but with an odor “like overripe pears” (Stuntz); and C. crassus, with a 
yellow-brown to russet or reddish-brown cap, short thick stalk, and pallid to buff gills 
which gradually darken to cinnamon. The latter is fairly common under western conifers, 
especially at higher elevations (I have seen it in the Rockies). 


Cortinarius subfoetidus 


CAP 2.5-10cm broad, broadly umbonate to convex or plane in age; surface viscid or slimy 
when moist, smooth or appearing fibrillose, bright lavender or violet or at times bluish- 
lavender, in age sometimes fading at the center to buff or paler. Flesh tinged cap color, paler 
in age; odor distinctly fragrant, but with a fetid (nauseating) component. GILLS close, 
adnexed or notched to adnate, at first lilac or violet, but becoming pale to dull brown and 
finally rusty-brown in age. STALK 5-8 cm long, 0.7-2 cm thick, more or less equal, colored 
like cap or paler (often fading}, the apex often whitish; not viscid. UNIVERSAL VEIL 
fibrillose, forming a pale lavender to violet sheath over lower portion of stalk. CORTINA 
transient, sometimes leaving a few hairs at stalk apex which trap falling spores. SPORE 
PRINT rusty-brown; spores 7-10 = 5-5.5 microns, elliptical, roughened. 
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CORTINARIUS 435 


HABITAT: Solitary to widely scattered or insmall groups in duffand moss under conifers; 
known only from the Pacific Northwest, fruiting primarily in the fall, especially with 
hemlock and/or fir. I have seen it innorthern Idaho, where, according to Alexander Smith, 
it is more common than anywhere else. 


EDIBILITY: Better wasted than tasted. 


COMMENTS: The sickeningly sweet odor (which has been likened to that of overripe 
pears) and bright lavender to violet color combine to make this one of the easiest of all 
Cortinarii to recognize. Alas, the casual hunter may not get a chance to recognize it 
because it is not a very common species. The viscid cap distinguishes it from C. traganus, 
C. camphoratus and other “Sericeocybes,” while the stalk is neither viscid as in the C. 
cylindripes group nor bulbous as in C. ol/ympianus and other purplish “Bulbopodiums.” 
Although uncommon, it attracts more than its share of attention because of its beautiful 
color. C. balteato-cumatilis (see comments under C. ba/teatus) in similar in odor and 
color but is much more robust (stalk typically at /east 2 cm thick). 


Cortinarius infractus (Sooty-Olive Cortinarius) 


CAP 4-13 cm broad, obtuse or convex becoming broadly umbonate or plane; surface 
viscid when moist, dark olive to sooty-olive becoming slightly browner (dingy yellow- 
brown) in age or sometimes mottled with tawny shades; margin sometimes wavy and/or 
faintly zoned. Fleshthick, firm, whitish or tinged violet or ochre-buff; taste bitter (at least of 
the skin). GILLS notched to adnexed or adnate, close, dark olive to sooty-olive or olive- 
brown, or insome forms tinged violet at first, becoming dark cinnamon-brown in old age. 
STALK 3-13 cm long, 0.5-2.5 cm thick, equal or more often enlarged slightly below; solid, 
fibrillose, dry, whitish or tinged cap color(orinsome forms tinged violet at apex), and often 
dingy olive-brown toward the base. CORTINA pale grayish, usually forming a hairy 
median or superior zone on stalk which turns rusty-brown from falling spores. SPORE 
PRINT rusty-brown; spores 7-9 x 5-7 microns, elliptical to nearly round, roughened. 


HABITAT: Scattered to gregarious on ground under both hardwoods and conifers; widely 
distributed and common. In our area it fruits in the fall and winter, usually under tanoak 
and madrone (often accompanied by C. collinitus, C. cotoneus, and Entoloma species). 


EDIBILITY: Better overlooked than cooked—it 1s probably bitter-tasting. 


Cortinarius infractus is a common sooty-olive species with a viscid cap when moist. Note collapsed 
hairs (cortina) on stalk. These are fairly mature specimens; young ones have smaller caps. 
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COMMENTS: A distinctive Cortinarius by virtue of the sooty-olive color of its cap and 
gills. The cap is viscid when moist, but there is no abrupt bulb at the base of the stalk as in 
the C. scaurus group. A number of varieties have been recognized, some of which show 
violet in the stalk apex and/ orimmature gills. Thecommon version in our area, however, is 
violet-less. C. immixtus is a similar species with brighter (yellowish-olive-green) immature 
gills, a mild taste, and larger spores; it has been reported from the Pacific Northwest. 


Cortinarius percomis (Fragrant Cortinarius) 


CAP 4-8 cm broad, convex to broadly convex with an inrolled margin when young, ex- 
panding in age; surface smooth, viscid when moist, bright to dull yellow to bright ochre 
or at times tinged fulvous or greenish-yellow. Flesh yellow; odor strongly aromatic and 
sweet (see comments); taste mild to slightly unpleasant. GILLS close, adnexed or notched 
to adnate, pale yellowtosulfur-yellow when young, becoming browner(dingy olive-brown 
to rusty-cinnamon) as spores mature. STALK 4-8 cm long, 0.7-1.5 (2.5) cm thick at apex, 
equal or more often club-shaped (thicker below), but lacking a sharply-defined bulb; 
bright yellow to yellowish-white, dry, fibrillose, solid, firm. UNIVERSAL VEIL sulfur- 
yellow, fibrillose, often leaving remnants (fibrils) onstalk. CORTINA usually collapsingto 
form a ring of hairs on upper stalk which turn rusty-brown from falling spores. SPORE 
PRINT rusty-brown; spores 10-13 = 5-6.5 microns, elliptical, roughened. 


HABITAT: Solitary, scattered, or in small groups on ground under conifers; widely 
distributed. It is fairly frequent in western North America in the late summer and fall, but 
seldom in quantity. In our area a similar fragrant species (see comments) occurs with oak. 


EDIBILITY: Unknown. I have cautiously sampled our local variety (see comments), and 
found its flavor to be a distinct disappointment (it didn’t live up to the odor). 


COMMENTS: The strong, remarkably sweet odor (best detected by breaking open the 
flesh) and yellow color are the outstanding characteristics of this attractive Cortinarius. 
The odor is difficult to describe but is reminiscent—to different people—of citrinella, 
toilet bowl cleaner, or papaya. In our area C. luteoarmillatus (?), with a similar odor, is 
common in the fall and winter under live oak. It has a pale ochre to pale tan, buff, or pale 
yellowish cap, white flesh, and a white stalk with or without yellowish universal veil zones. 
C. citrinifolius looks and smells like C. percomis, but has a viscid stalk; it occurs in the 
Pacific Northwest. C. odorifer has ananiselike odorand arimmed basal bulb (at least when 
young) and a greenish-yellow to cinnamon to vinaceous-brown cap. C. osmophorus is 
a fragrant European species that closely mimics our local variety in color, but it also has 
a rimmed bulb. None of these are worth eating. 


Cortinarius luteoarmillatus (ora very similar species—see above comments) is commonin California 
under oak. Note how stalk is club-shaped (thicker below) but not bulbous. Sweet odor is distinctive. 


CORTINARIUS 437 


Cortinarius mutabilis group —_ (Purple-Staining Cortinarius) 


CAP 4-10 cm broad, convex becoming plane or undulating; surface smooth, viscid when 
moist, at first violet or grayish-violet, but usually suffused in age with buff, ochre, or brown, 
especially toward the center (margin often remaining violet). Flesh thick, pallid or pale 
violet becoming dark purple when bruised or cut and then rubbed (sometimes staining 
slowly); odor mild. GILLS adnate or more often adnexed or notched, close, dull violet 
or grayish-lilac when young, slowly becoming pale brownish as spores mature; turning 
deep lilac or purple when bruised. STALK 4-10 cm ong, 1-2 cm thick at apex, thicker or 
swollen at base but without an abrupt bulb; pallid to pale violet or colored likecap, staining 
deep lilac or purple when bruised. STALK 4-10 cm long, 1-2 cm thick at apex, thicker or 
swollen at base but without an abrupt bulb; pallid to pale violet or colored like cap, staining 
which traps falling spores. SPORE PRINT rusty-brown; spores 7-9 x 4.5-5.5 microns, 
elliptical, roughened. 


HABITAT: Scattered to gregarious or in small clumps on ground or very rotten wood 
under conifers, western North America; especially commonat higher elevations in the late 
summer and fall. I have seen it inthe Rocky Mountainsand Cascades, but not onthecoast. 


EDIBILITY: Unknown, like most of us. 


COMMENTS: This species “complex” is variable in a number of respects, but can be 
recognized by the purple-staining gills and stalk surface. The flesh also stains purple, but 
the reaction seems to vary somewhat in brightness and duration. Other species: C. pur- 
purascens is a purple-staining species with a purple-brown to reddish-brown, often 
variegated cap and more sharply defined basal bulb on the stem; C. occidentalis stains 
purple, but has a bluish cap that becomes grayish in age; C. subpurpurascens has purple- 
staining gills, but the flesh does not stain. All of these grow mainly with conifers. 


Cortinarius glaucopus group 


CAP 4-12 (17) cm broad, convex becoming plane or with margin slightly uplifted; surface 
smooth, viscid or tacky when moist, color extremely variable: rich greenish-brown to 
olive-black, greenish-gray, steel-gray, bluish-gray, etc., often streaked or mottled with 
yellowish or ochre fibrils and often becoming fulvous, cinnamon, or rusty-colored in age 
(typically from the center outward); margin sometimes yellowish-olive and often wavy. 
Flesh firm, thick, pallid to grayish or tinged violet-blue, becoming ochraceous in age; also 
ochraceous in base of stalk. GILLS close, adnate to adnexed or notched, bluish-violet to 
bluish-gray or sometimes gray when young, darkening to rusty-brown as spores mature. 
STALK 4-10 cm long, 1-3 cm thick at apex, more or less equal above, but with a bulb at 
base, the bulb abrupt and rimmed when young but often oblique or poorly defined in age; 
color variable but usually violet, blue, or green at apex and variously colored (often paler) 
below, often browner in age; dry, solid, firm. CORTINA pallid or pale bluish-violet, 
usually leaving hairs on stalk which are stained rusty-brown by falling spores. SPORE 
PRINT rusty-brown; spores 6-10 « 4-5.5 microns, elliptical, slightly roughened. 


HABITAT: Scattered to densely gregarious or in small clumps or sometimes in troops, 
associated with both hardwoods and conifers; widely distributed but particularly common 
in western North America. Our members of this “complex” fruit prolifically in the fall and 
winter and are the mostcommon“Bulbopodiums” of our live oak woodlands. Inthe Rocky 
Mountains and Pacific Northwest, however, it favors conifers, especially spruce. 


EDIBILITY: Better drowned and beaten than browned and eaten. Many members of 
this group have not been adequately tested and some are apparently bitter. 


COMMENTS: This species “complex” is extremely variable in color, but can be told inthe 
button stage by its conspicuous bulb and blue-gray to bluish-violet gills. In age it becomes 


Cortinarius glaucopus group is common under both hardwoods and conifers. In the button stage 
(not shown here) the basal bulb is usually quite large and abrupt, but becomes less pronounced as 
the stalk elongates. 


cinnamon- or rusty-colored and is easily confused with dozens of other Cortinarii. 
Y ounger specimens can resemble the blewit (Clitocybe nuda), but haveacortinaand rusty- 
brown spores. C. pseudoarquatus is a similar species with a more buff or brownish cap 
and significantly larger spores. For other bluish-violet “Bulbopodiums” (most of which 
are more violet than blue and/ or have differently colored caps), see comments under the 
C. sodagnitus group and C. olympianus. 


Cortinarius sodagnitus group 


CAP 3-7 (10) cm broad, convex to plane; surface smooth, viscid when moist, at first bright 
violet or lilac overall, but soon becoming brown to ochraceous or buff from the center 
outward (or becoming somewhat silvery in dry weather), the margin retaining violet tones 
wellinto maturity. Flesh thick, firm, whitish with a violet tingeattop of stalk and ochre tint 
in basal bulb; not staining appreciably; taste bitter (at least of theskin). GILLS violet when 
young, becoming duller and suffused with brown or cinnamon-brown, but the edges 
usually remaining violet until old age; close, adnate to adnexed or notched. STALK 2.5-8 
cm long, 0.5-2 cm thick, witha small but sharply defined, rimmed bulb at the base (1-3 cm 
broad); violet like the cap or pallid when young, discoloring brownish or rusty from the 
base upward, but usually retaining distinct violet zone at apex even in old age; solid, not 
viscid. CORTINA violet-tinged, leaving a median to superior zone of hairs on stalk, the 
hairs often rusty-stained by spores. SPORE PRINT rusty-brown; spores 10-12 « 5.5-6.5 
microns, elliptical, roughened. Cap surface staining red or wine-red in KOH or NaOH. 


HABITAT: Solitary, scattered, or gregarious on ground under hardwoods; distribution 
uncertain. This species “complex” is quite common in our live oak woodlands in the fall 
and winter. It was originally described from Europe, where it favors beech. 


EDIBILITY: Better tossed than sauced—it is probably bitter. 


COMMENTS: This beautiful member of the subgenus Bulbopodium can be told by its 
rather small but well-defined, abrupt, rimmed bulb at the base of the stem (see photo at 
top of p. 439), by its violet colors when young, and by the tendency of the cap margin and 
stem apex to remain violet even in old age. Fresh specimens mimic the blewit (Clitocybe 
nuda) in size, shape, and color, but havea cortina and rusty-brown spores. Closely related 
species include: C. dibaphus, with a slightly pinker or more lilac cap and gills which turn 
brown more quickly (but otherwise very similar, if not thesame); and C. caesiostramineus, 
with a slightly grayer cap. There are dozens of other purple or violet “Bulbopodiums”— 
see comments under C. olympianus for some of them. 
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Cortinarius sodagnitus group. Note small but very prominent basal bulb. Common in California 
under oak. 


Cortinarius olympianus 


CAP 3-7 (10) cm broad, convex becoming plane, the margin inrolled at first; surface 
smooth, slimy or viscid when moist, pale violet or lilac, sometimes fading to lilac-white, 
or sometimes tinged yellowish at center. Flesh fairly thick, white to grayish. GILLS pale 
lilac to pinkish-lilac when young, becoming browner in age but usually retaining a lilac 
tinge for a long time; notched or adnexed to adnate, close, not staining when bruised. 
STALK 3-7 cm long, 0.7-1.2 cm thick at apex, solid, firm, not viscid, witha distinct basal 
bulb that is rimmed, at least when young; lilac or pale violet above, often brownish-stained 
at base. CORTINA scanty, lilac-white, often leaving a few hairs on stalk whichtrap falling 
spores. SPORE PRINT rusty-brown; spores 8-10 < 5-6 microns, elliptical, slightly 
roughened. 


HABITAT: Scattered to gregarious on ground under conifers, fairly common in the 
Pacific Northwest in the late summer and fall, especially where there is fir, spruce, and/ or 
hemlock. I have seen large fruitings in Mt. Rainier National Park in late September. 


EDIBILITY: Unknown. 


COMMENTS: This is one of several viscid-capped Cortinarii with a rimmed bulb and 
overall lilac to violet-white color. There are several similarly colored species that favor 
hardwoods and are especially prominent in eastern North America. These include: 
C. michiganensis and C. caesiocyaneus, both larger withconspicuous bulbs and pale violet 
to pale bluish-violet overall color (when fresh), the latter with a whitish universal veil; 
C. velicopia, similar to the previous two species but discoloring ochre to buff or tan on the 
cap and basal bulb with age (often rather quickly); C. aggregatus, with darker violet gills 
when young and only a small, oblique bulb at the stem base; C. caerulescens, with a darker 
blue or violet-blue cap when young; and C. cyanites (see couplet #72 of the key to 
Cortinarius). There are also several species that are very similar in size, shape, and color 
but donot have viscid caps, e.g., C. argentatus and C. subargentatus (see comments under 
C. alboviolaceus and photo on p. 448). 


Cortinarius cedretorum Color Plate 105 


CAP 5-15 cm broad, convex with an inrolled margin when young, becoming broadly con- 
vex or plane; surface smooth, viscid or slimy when moist, at first yellow but darkening 
slowly to cinnamon-brown, orange-brown, or reddish-brown from the center outward, 
the margin often remaining yellowish. Flesh thick, firm, pallid to pale yellow with distinct 
lavender or violet areas near cap cuticle and in stalk; often ochraceous-yellow in base of 
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stalk; odor mild. GILLS close, adnate to adnexed, yellow or sometimes greenish-yellow 
when young, dull cinnamon-brown in age, but often with an intermediate lavender to dull 
purple phase. STALK 4-12 cm long, 1.5-3 cm thick at apex, with a conspicuous, abrupt 
basal bulb which is rimmed, at least when young and is 3-7 cm broad; solid, not viscid, 
color variable: pale lavender or yellow at apex or throughout, becoming dingy or often 
rusty-stained in age, the bulb usually yellow. CORTINA pale yellow to greenish-yellow, 
usually leaving hairs on the stalk which trap falling spores. SPORE PRINT rusty-brown; 
spores 11-14 x 6.5-8 microns, elliptical, roughened. 


HABITAT: Solitary to scattered or gregarious on ground in woods, mainly in western 
North America. It is sometimes common in our area under oak in the late fall and winter; in 
the Pacific Northwest it favors conifers and in the Southwest I’ve seen it in mixed woods of 
aspen, spruce, and fir. 


EDIBILITY: Unknown. 


COMMENTS: The yellow gills and viscid yellow cap when young plus the beautiful violet- 
tinged flesh (see color plate!) and bulbous stalk form a distinctive set of characteristics. 
In our local form the purplish phase of the gills is often transient and difficult to detect. 
C. aureofulvus is a similar oak-loving species which may show violet in the flesh but not 
in the gills. C. atkinsonianus shows the same transient violet gill phase as C. cedretorum, 
but has an olive-yellow to yellowish to deep reddish-brown cap and grows with hard- 
woods in eastern North America. C. montanus has violet-tinged gills with olive or yel- 
lowish-olive edges when young, and arusty-brown to olive-brown, yellow-brown, or varie- 
gated/streaked cap. It is often common under old-growth conifers in western mountains, 
particularly the Cascades. 


Cortinarius scaurus group 


CAP 3-10 cm broad, convex to broadly convex with the margin inrolled somewhatat first, 
expanding in age; surface smooth, viscid when moist, color variable: usually olive-green 
to dark olive-brown, but in some varieties brownish at the center and greenish to greenish- 
yellow at the margin, and in others bright grass- or citrine-green, often with a browner 
center or brownish spots and fibrils. Flesh pallid to yellowish, thick, firm; odor and taste 
usually mild. GILLS close, notched or adnexed to adnate, typically olive to greenish- 
yellow (in some forms with a fleeting initial lavender or bluish-violet stage), but in some 
forms yellow when young, all forms becoming browner or rustier as spores mature. 
STALK 4-10 cm long, 0.5-1.5 (2) cm thick at apex, equalabove, the base witha more orless 
rimmed, abrupt bulb when young that may become oblique or obscure in age; usually 
greenish like the cap or yellower or even pallid (in age), the apex sometimes bluish, the 
bulb often sulfur-yellow; solid, not viscid. CORTINA olive to yellow, usually leaving 
hairs on stalk which turn rusty-brown from falling spores. SPORE PRINT rusty-brown; 
spores 9-13 x 6-7.5 microns, elliptical, roughened. 


HABITAT: Solitary to scattered or gregarious on ground in woods; widely distributed. 
Some members of this group (see comments) favor conifers and are fairly common in the 
Pacific Northwest; others grow under oak and other hardwoods, including one uniden- 
tified variety that is common in our area in the falland winter with live oak (seecomments). 


EDIBILITY: Due to difficulty in identification, this entire group should be avoided. The 
group as a whole is probably edible, but I wouldn’t bet my life on it—and that’s just what 
you do when testing a Cortinarius! 

COMMENTS: The above description has been broadened to include a number of bright 
green to greenish-yellow species with a viscid cap and well-defined bulb (at least when 
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young). Mycologists prefer to refer to them collectively as the C. scaurus group (when 
they refer to them at all, which is seldom), for they are a confusing lot, both in the field 
and in the literature. They are readily distinguished as a group, however, by their color. 
The “true” C. scaurus of Europe is said to havea spotted cap, slender stalk (less than 1 cm 
thick), and grow with conifers. Some of the other species in the group include: C. herpe- 
ticus, very similar but with a thicker stalk and often with violet-tinged immature gills and 
flesh and a whitish basal bulb; C. prasinus, with an olive-colored cap, olive to olive-yellow 
gills, and yellowish or olive-tinged stalk, fairly common in the Pacific Northwest under 
conifers; C. virentophyllus, with a deep green cap that fades to yellow as it ages, green gills, 
and a pale bluish stem, found under hardwoods in eastern North America; C. flavovirens, 
with a farinaceous odor, greenish-yellow gills, and yellow stalk, reported from southern 
California; C. orichalceus and C. rufo-olivaceus, with a reddish to reddish-brown cap (at 
least at center), and greenish to yellowish stalk (the latter species is quite large and robust, 
the former is smaller and can have an oranger cap); and finally, a distinctive but 
unidentified species which is sometimes common under live oak in California. It has a 
bright citrine-green cap (sometimes shaded with brown at the center), yellow gills when 
young, and a yellowish stalk with a bulb at the base. Whether it is one of several similar 
European species, or is unnamed and endemic to California is unclear, but it is definitely a 
member of the C. scaurus group, which should satisfy all but the most hardcore Cortinarius 
-categorizers. See also C. montanus (under C. cedretorum). 


Cortinarius fulmineus 


CAP 5-15 cm broad, convex becoming plane, the margin at first incurved; surface viscid 
when moist, entirely yellow or with only the margin yellow and the center fulvous to ochre 
to orange-brown, sometimes with small spotlike scales. Flesh thick, firm, yellow to 
yellowish-white or buff; odor and taste mild or radishlike. GILLS close, adnate or 
notched, yellow to yellow-brown or ochre, becoming ochre-cinnamon and finally rusty- 
brown as spores mature. STALK 3-7 cm long, I-3 cm thick at apex, often rather short and 
stout, with a large rimmed bulb at the base; solid, firm, not viscid; yellowish-white or 
yellow, sometimes becoming ochraceous in age. CORTINA pallid or yellowish, often 
leaving hairs on stalk which turn rusty-brown from falling spores. SPORE PRINT rusty- 
brown; spores 8-10 x 4.5-6 microns, elliptical, roughened. 


HABITAT: Solitary to widely scattered or gregarious on ground under hard woods; widely 
distributed. It is not uncommon in our area in the fall and winter in mixed woods and 
under live oak. 


EDIBILITY: Unknown. 


COMMENTS: This species typifies a number of yellowish to rusty-orange Cortinarii with 
a viscid cap, yellowish to orange gills, and a distinctly rimmed bulb when young. The 
rimmed bulb places it in the colorful subgenus Bulbopodium, and the yellowish or pallid 
flesh separates it from another “Bulbopodium,” C. cedretorum. Other species: C. fulgens 
is similar but brighter orange in color; C. elegantior is also similar but has larger spores 
(12-16 microns long), while C. elegantioides has even larger spores and a decidedly bitter 
taste. There are also several beautiful “Bulbopodiums” with a bright yellowcap (or yellow- 
margined with a redder, browner, or oranger center) and lilac to violet gills at first. These 
include: C. metarius, common under spruce and fir in western North America, with a 
fairly broad basal bulb; C. calochrous, widespread under both hardwoods and conifers 
and very similar to C. metarius, but with a smaller bulb and slightly shorter spores; C. 
citrinipedes, cap yellowish with a darker brown margin; and C. cyanopus (=C. amoene- 
lens), widespread, with an ochre cap, bitter-tasting cap cuticle, and deep violet gills when 
young. 
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Cortinarius multiformis 


CAP 4-12 cm broad, convex becoming plane or broadly umbonate, the margin at first 
inrolled; surface smooth, viscid when moist, ochre to ochre-buffto tawny or yellow-brown 
or occasionally more reddish or fulvous and sometimes becoming rustier in age, often with 
a whitish silky bloom when young. Flesh thick, firm, pallid; odor mild or slightly pungent. 
GILLS adnate to adnexed or notched, close, at first whitish, then tan or watery brown, 
finally rusty-cinnamon. STALK 4-10 cm long, 1-2 (2.5) cm thick at apex, usually with a 
bulb at the base that is abrupt when young but often obscure or even absent in age; dry, 
solid, firm, white or discoloring tan or ochre. UNIVERSAL VEIL disappearing or leaving 
a thin whitish film on cap. CORTINA scanty, white, disappearing or leaving a few hairs 
on stalk which trap falling spores. SPORE PRINT cinnamon-brown; spores 7-11 x 4-6 
microns, elliptical, minutely roughened. 


HABITAT: Solitary to scattered or gregarious on ground in woods (mainly under coni- 
fers); widely distributed. It is common throughout much of the West, but infrequent or 
absent in our area. I have seen large fruitings under spruce near Santa Fe, New Mexico. 


EDIBILITY: Unknown. It is eaten in Europe, but I can find no information on the North 
American Version, and there are too many similar species for me to recommend it. 


COMMENTS: The viscid, ochre to tan cap and pallid to tan immature gills serve to dis- 
tinguish this species from most other Cortinarii. The cap and gill colorsuggest a Hebeloma, 
but the spores are cinnamon-brown and the odor is not radishlike. The hoary white film on 
young caps is reminiscent of the gypsy mushroom (Rozites caperata), but the veil is not 
membranous. There are many similar Cortinarii with non-viscid caps that sometimes 
mingle with C. multiformis (see C. laniger). Other viscid-capped species with an equal to 
club-shaped (but not abruptly bulbous) stalk include: C. turmalis, witha tawny to fulvous 
or yellow-brown to darker brown cap and a well-developed white veil that usually leaves 
a distinct fibrillose sheath and/or ring on the stalk; C. cliduchus and C. latus, without 
such a copious veil but otherwise similar to C. turmalis (the latter with a paler cap); C. 
crassus, a stout, thick-stemmed species (see comments under C. balteatus); C. varius, 
a widespread species with a fulvous to bright yellow-brown or ochre cap and violet gills 
when young plus a white stalk; C. variicolor, with a purplish to brownish cap, lilac gills 
when young, and a fibrillose, whitish or lilac-tinged stalk; and C. claricolor, with bluish- 
gray to brownish gills, a yellower cap, and more copious universal veil. All but the last 
species favor conifers and occur fairly commonly in the Pacific Northwest and/or Rocky 
Mountains. 


Cortinarius magnivelatus 


CAP 3-10 cm broad, convex becoming plane or irregularly undulating; surface moist or 
dry but not viscid, smooth or fibrillose, entirely white or white at margin and ochre toward 
the center, often stained buff or ochraceous in age or in bruised areas; margin incurved. 
Flesh thick, firm, white to buff; odor mild. GILLS close, slightly decurrent to adnate or 
adnexed, whitish when very young, becoming buff and then tawny-brown to brown; often 
forked near the stalk. STALK 4-6 cm long, I-3 cm thick at apex, often (but not always) 
enlarged below, colored like cap or whiter, solid. VEIL thick, tough, membranous, elastic, 
whitish, typically covering the gills through maturity or shredding radially but not 
normally detaching from the cap and stalk. SPORE PRINT rusty-brown; spores 9-14 
x 6-8 microns, elliptical, roughened. 


HABITAT: Solitary to gregarious under mountain conifers (especially fir and pine), 
usually buried in the duff; fairly common throughout the higher mountains of California, 
particularly in the late spring and summer, but probably more widespread. 


EDIBILITY: Unknown. 


Two conifer-loving Cortinarii with persistent veils. Cortinarius magnivelatus (two at right) has a 
tough, whitish veil that is reminiscent of a rubber band. Cortinarius verrucisporus (three at left) 
is yellower and has a short stalk and thinner veil that tends to tear radially (see comments below). 


COMMENTS: The whitish color, underground growth habit, and tough, thick, persistent 
veil distinguish this Cortinarius from most others. Presumably the latter features are adap- 
tations to the pendulum-like changes of weather that occur in our western mountains. 
Many Cortinari (particularly “Bulbopodiums’”) tend to fruit under the duff in dry 
weather, but they do not have the persistent membranous veil of this species. That the veil 
does not break suggests that this species is on its way to becoming “gastroid.” The spores, 
however, are forcibly discharged (hence a spore print is obtainable), unlike the truly 
gastroid genus Thaxterogaster (see p. 734). The membranous nature of the veil can 
lead to confusion with other brown-spored genera, but the overall aspect is clearly “cor- 
tinarioid.” Several other semi-gastroid Cortinarii occur in western North America. Like 
C. magnivelatus, they have a persistent veil and tend to grow under the duff, although 
the mature caps may surface if conditions are wet enough. These species include: C. 
wiebeae, discovered in the Cascades, similarly colored but larger with thin, fragile gills 
that are brown or rusty (not whitish) when young; C. verrucisporus, fairly common in 
the Sierra Nevada, with a yellow to yellow-brown or rusty-stained cap and a thinner 
yellowish veil that stretches from the stalk or stalk base to the cap margin and usually tears 
radially (see above photo), plus broad gills, a frequently underdeveloped stalk, and very 
coarsely warted spores; C. bigelowii, fairly common in Idaho, with a pale yellow-brown 
to yellowish cap, whitish veil, and a short, fat bulbous stalk; and C. velatus of the Sierra 
Nevada, easily distinguished by its purplish to lavender-tinged cap and somewhat thinner, 
semi-cobwebby (but persistent) veil. Other semi-gastroid species undoubtedly occurinthe 
West but have yet to be described. 


Cortinarius regalis 


CAP (4) 6-15 cm broad, convex with an inrolled margin, becoming broadly umbonate to 
plane or with margin slightly uplifted in age; surface dry or very slightly tacky, usually with 
a large patch or patches of white fibrillose universal veil tissue at first; background 
brownish to dingy flesh-colored to dull brown with a vinaceous tinge, often appearing 
somewhat streaked. Flesh thick, pallid or tinged vinaceous or cap color; odor mild to some- 
what musty or sometimes fruity. GILLS usually adnexed or notched, pallid in button 
stage, becoming grayish-brown to dull watery-brown and eventually dark brown. STALK 
6-16 cm long, (1) 2-3.5 cm thick at apex, with a large, abrupt and/ or rimmed bulb at base 
(3-6 cm thick); dry, solid, firm pallid or tinged cap color, fibrillose. UNIVERSAL VEIL 
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whitish, felty-fibrillose, often leaving remnants on cap and fibrils or hairs on stalk which 
become rusty-stained. CORTINA white, disappearing or also leaving hairs on stalk. 
SPORE PRINT dull rusty-brown; spores 7-11 = 5-6 microns, elliptical, finely roughened. 


HABITAT: Solitary, scattered, or in groups on ground in woods; known only from Cali- 
fornia, where it usually grows with oak. I find it regularly in the fall and winter. 


EDIBILITY: Unknown. 


COMMENTS: The fairly large size, thick bulbous stalk, absence of distinct violet hues, 
and whitish veil material on the cap combine to distinguish this Cortinarius. The bulb is 
typical of the subgenus Bulbopodium, but the cap is not truly viscid, making this species 
something of an anomaly. Viscid-capped species with conspicuous whitish veil remnants 
on the cap and a prominent bulb at the base of the stalk include: C. calyptratus, medium- 
sized, with violet gills when young, occurring under conifers in northern California; and 
C. calyptrodermus, larger, with deep violet gills when young, occurring under hardwoods 
in eastern North America. Another viscid-capped species with purplish (or purplish-blue) 
gills when young, C. volvatus, has a universal veil which formsa whitish sheath or “volva” 
on the basal bulb, but does not normally leave conspicuous remnants on the cap. 


Cortinarius gentilis (Deadly Cortinarius) 


CAP 1-5 cm broad, conical or bell-shaped at first, expanding somewhat in age but usually 
retaining an umbo; surface smooth, not viscid but somewhat hygrophanous, tawny to 
ochre to orange-brown or rusty-yellow, fading in age or as it dries. Flesh thin, yellowish. 
GILLS fairly well-spaced, adnexed toadnate, ochre-yellowtocinnamon-brown becoming 
browner in age. STALK 3-10 cm long, 3-5 (7) mm thick, more or less equal, colored like 
the cap or more cinnamon-colored; often (but not always) with traces of the yellow veil 
when young; not viscid. UNIVERSAL VEIL yellow, disappearing or leavinga few patches 
or hairs on stalk. CORTINA also yellow, disappearing or leaving hairs on stalk. SPORE 
PRINT rusty-brown; spores 7-9 x 5.5-7 microns, elliptical, minutely roughened. 


HABITAT: Scattered to gregarious or in troopsin moss or duff under conifers; widely dis- 
tributed. It is sometimes abundant in the summer and fall in the Rocky Mountains and 
Pacific Northwest, but is not likely to be collected by the average mushroom hunter. 


EDIBILITY: DEADLY POISONOUS! Fortunately, it is seldom eaten because of its 
small size. Along with several other Cortinarii in the subgenus Leprocybe (notably C. 
orellanus and C. speciosissimus), it contains toxins which destroy the liver. Symptoms 
are greatly delayed (it may be two weeks before they appear! ), making the culprit difficult 
to pinpoint. 


COMMENTS: This species would be just another “LBM” were it not for the fact that it 
is deadly poisonous. The yellow-brown to dull orange-brown overall color, somewhat 
hygrophanous cap, small size, yellow veil, and rusty-brown spores form a distinctly 
undistinguished set of distinguishing features. It is most likely to be confused with the 
C. cinnamomeus group, which is more brightly colored, does not have a hygrophanous 
cap, and contains different pigments (anthraquinones). Related species thought to be 
deadly poisonous include C. rainierensis, C. orellanus, and C. speciosissimus. The latter 
two species have caused a rash of deaths in Europe. They are somewhat larger (cap 3-9 cm 
broad and tawny-brown to orange-brown, fulvous, or cinnamon-colored) than C. gen- 
tilis; C. speciosissimus has an umbonate cap, C. ore/lanus has an un-umbonate cap 
and a yellowish stem. They may well occur in North America, but their presence has not 
yet been definitely established. C. rainierensis, on the other hand, was originally described 
from the Pacific Northwest (under conifers). It is rusty-orange to tawny or brownish- 
orange, and its cap is covered with small, more or less erect or protruding scales. 
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Cortinarius cotoneus group _ (Scaly Cortinarius) 


CAP 3-10 cm broad, obtuse to convex becoming plane; surface dry, covered with small, 
dark, fibrillose scales and appearing blackish to olive-brown at the center where the scales 
are densest, and greenish to olive-brown, olive-yellow, or yellow-brown toward the margin 
(sometimes paler overall inage). Flesh brownish to pale olive-yellow; odor often somewhat 
radishlike. GILLS adnate to adnexed or notched, rusty-yellow to olive-yellow to dull 
yellowish or yellow-brown, becoming dull orange to dark cinnamon-brown in age. 
STALK 4-15 cm long, 0.8-3 cm thick, equal or thicker at base; dry, solid, pale olive-yellow 
or yellowish above, tawny to olive or colored like cap below, often dingier or browner 
throughout in age. UNIVERSAL VEIL yellow or olive-yellow, often leaving hairy fibrils 
or patches on lower stalk. CORTINA disappearing or leaving a zone of hairs on upper 
stalk which trap falling spores. SPORE PRINT rusty-brown; spores 7-9 x 5-7.5 microns, 
elliptical to nearly round, roughened. 


HABITAT: Solitary to scattered or gregarious on ground in woods, widely distributed. 
Our representative of this group 1s fairly common in tanoak-madrone woods in the late fall 
and winter, often mingling with C. collinitus and C. infractus. In the Pacific Northwest, 
however, it is common under conifers. 


EDIBILITY: Unknown, but possibly very dangerous! It belongs to the same group (sub- 
genus Leprocybe) as the deadly poisonous C. gentilis, C. orellanus, and C. speciosissimus. 


COMMENTS: The dry cap with small blackish scales on an olive-yellow to yellow-brown 
background distinguishes this Cortinarius “complex” from most others. It is one of several 
distinctive Cortinarii witha hairy and/ or scaly cap. Others include: C. clandestinus, prac- 
tically identical but with pallid gills when very young; the deep violet C. violaceus (see 
description); and a striking trio of eastern and northern hardwood-lovers: C. bolaris, 
C. pholideus, and C. squamulosus (see the latter species for more details). 


Cortinarius squamulosus Color Plate 108 
(Bulbous Scaly Cortinarius) 


CAP 4-10 cm broad, convex to broadly umbonate or plane; surface dry, fibrillose, soon 
breaking up into dense fibrillose scales, brown tinged with purple at first, usually more 
or less chocolate-brown in age, the background paler (yellower or more cinnamon). 
Flesh rather thick, whitish to grayish or pinkish-tinged; odor often somewhat spicy, espe- 
cially in age. GILLS sometimes adnate at first but usually deeply notched by maturity, 
close, dark purplish or purplish-brown soon becoming brown to cinnamon-brown or 
chocolate-brown. STALK 6-15 cm long, 1-2 cm thick at apex, with a conspicuous basal 
bulb 3-6 cm broad; smooth to fibrillose or slightly scaly, at first purplish-tinged, becoming 
more or less cap-colored, often with a median bandlike ring (from universal veil?). COR- 
TINA whitish to brownish, disappearing or leaving a few hairs on upper stalk. SPORE 
PRINT dark rusty-brown; spores 6-8 = 5-7 microns, elliptical to nearly round, roughened. 


HABITAT: Solitary to gregarious under hardwoods (especially oak), often in low wet 
woods; not uncommon in the late summer and fallin northeasern North America. I have 
seen impressive fruitings in Minnesota and Wisconsin, but have yet to find it on the west 
coast. One source reports it from California but does not mention the habitat. 


EDIBILITY: “Consistency very pleasant and flavor fairly good,” says McIlvaine, who ate 
almost anything. However, several relatives are either poisonous or haven’t been tested. 


COMMENTS: Like C. violaceus, this species is one of the few truly distinctive Cor- 
tinarli (1.e., one that beginners can recognize in the field), but like that species it is not 
particularly common. The dry, purplish-brown to brown, densely scaly cap plus the 
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radically bulbous stem are its main features. Another scaly-capped species, C. pholideus, 
is common under birch in the Northeast, often on or near rotten logs, and also occurs 
rarely in the Pacific Northwest. Its stalk is equal or only slightly thicker at the base and 
is decorated with distinctive brown to cinnamon-brown scales like those on the cap (see 
photo on p. 424) and the fruiting body is slightly more cinnamon-colored overall than 
C. squamulosus. It might be mistaken for a Pholiota because of the brown scales on the 
stem and tendency to grow on or near rotting logs, but the dry scaly cap, violet-tinged 
stalk apex (when young), and roughened, cinnamon-brown spores distinguish it. Still 
another distinctive hardwood-loving easterner, C. bolaris, is quite different: its cap and 
stalk feature reddish scales, fibrils, and/ or streaks on a whitish to yellowish background 
(see photo on p. 425 and couplet #89 of the key to Cortinarius). 


Cortinarius violaceus —_ (Violet Cortinarius) Color Plate 109 


CAP 3.5-12 (15) cm broad, convex becoming broadly convex, broadly umbonate, or 
plane; surface dry, densely covered with minute erect, tufted hairs or small scales, giving it 
a rough, somewhat velvety appearance; deep violet to nearly black, often with a metallic 
luster in age; margin often somewhat paler and fringed or ragged. Flesh thick, deep violet 
becoming grayish-violet; odor mild or cedarlike. GILLS adnate becoming adnexed or 
notched, fairly well-spaced, deep violet or colored like cap, then dusted with cinnamon- 
brown spores. STALK 6-18 cm long, 1-2.5 cm thick at apex, equal or more often thicker 
below, dry, fibrillose or woolly, deep violet, solid, firm. CORTINA violet, soon disap- 
pearing or leaving a few indistinct hairs near top of stalk which may catch falling spores. 
SPORE PRINT rusty-brown; spores 13-17 x 7-10 microns, broadly elliptical to oblong, 
roughened. Cystidia present on both the faces and edges of the gills. 


HABITAT: Solitary or in twos and threes under conifers, sometimes next to rotting logs; 
widely distributed but quite rare except in certain localities, such as the old-growth 
coniferous forests of Mt. Rainier and Olympic national parks in Washington. In our area 
it shows up occasionally in the late fall and winter in mixed woods; in northern California 
it is sometimes quite common under Sitka spruce; in Europe it is said to favor hardwoods. 


EDIBILITY: Edible, but not choice. Its principal appeal is its beauty. 


COMMENTS: There are dozens upon dozens of violet Cortinarii, but none are as deeply 
colored as this one. Its hue alone makes it as unique as it is unforgettable—the color 
photograph hardly does it justice. The cap is dry and rough due to the presence of many 
small scales or tufted fibrils, another distinctive feature. The color is at times sodeep thatit 
borders on black, making it difficult to pick out in the shade of the forest. Its only rivals 
for color are some of the deep blue or violet Leptonias(see L. carneaand L. nigroviolacea), 
but they lack a cortina and have pinkish spores. Several colorful Cortinarii make wonder- 
ful dyes (e.g., C. sanguineus, C. semisanguineus), but C. violaceus, despite its intense 
color, is not one of them. 

It is ironic to note that C. violaceus, the species chosen to typify the immense genus 
Cortinarius, is perhaps the /east typical of the 1000+ species! Besides its unique color it is 
practically the only species to possess sterile cells (cystidia) on both the edges and faces 
of the gills. This is the kind of difference to which the “splitters” (see p. 10) owea living, and 
C. violaceus might indeed have its own little genus by now, were it not that under the 
existing rules of the International Code of Botanical Nomenclature, the “new” genus 
would have to be Cortinarius (since C. violaceus is the type species or “model” of Cor- 
tinarius), and all of the other 1000+ Cortinarii would have to be placed in a new genus 
(or genera), thus compounding the confusion that already exists. Noteven the most ardent 
“splitter” wants to be responsible for a mess like that! Perhaps as compensation, C. vio- 
laceus is itself split by some “splitters” into two species: C. violaceus, with oblong-elliptical 
spores, and C. hercynicus, with rounder spores. 
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Cortinarius traganus (Lilac Conifer Cortinarius) | Color Plate 106 


CAP 4-13 cm broad, obtuse or convex becoming plane or broadly umbonate; surface 
smooth, dry, finely silky or fibrillose, violet to lilac, sometimes with white wedge-shaped 
sectors, occasionally also with rusty or ochraceous stains; margin often hung with veil 
remnants. Flesh rusty-brown to tawny- or yellow-brown (often marbled) in the stalk, 
usually paler in the cap and yellower in the stalk base; odor often faintly pungent or sweet. 
GILLS pale cinnamon or ochre-buff becoming cinnamon- or rusty-brown in age; fairly 
well-spaced, adnexed to adnate. STALK 5-12 cm long, 1-3 (5) cm thick, usually enlarged 
below, solid, dry, finely fibrillose, lilac or purplish, sometimes also with white areas. 
CORTINA pale lilac, leaving hairs on upper stalk which turn rusty-brown from falling 
spores. SPORE PRINT rusty-brown; spores 7-10 * 5-6 microns, elliptical, roughened. 


HABITAT: Solitary, scattered, or gregarious (sometimes in clumps) under conifers; 
widely distributed. It is a common late summer and fall mushroom in the mossy, old- 
growth forests of the Pacific Northwest and northern California, but does not seem to 
extend south into our area. I have often found it growing with the gypsy mushroom, 
Rozites caperata. 


EDIBILITY: Not firmly established (like so many of us!), but poisonous according to one 
source and merely “indigestible” according to another. 


COMMENTS: This characteristic inhabitant of northern coniferous forests is easily 
recognized by its beautiful lilac or lavender color, rusty-brown gills and spores, and rusty 
to tawny-brown flesh in the stalk. The latter feature distinguishes it from most other 
members of the subgenus Sericeocybe of Cortinarius (see C. alboviolaceus), and the 
sweetish odor (“like overripe pears”) that is frequently present is also distinctive. The cap 
is not viscid as in C. o/ympianus, C. sodagnitus, and others, and the presence of a cortina 
separates it from the edible blewit (Clitocybe nuda). Some authorities consider the Ameri- 
can variant to be a distinct species, C. pyriodorus, while reserving the name C. traganus 
for the European version, which is said to smell “like goats.” Other species: C. fragrans 
also smells like overripe pears, but has a slightly paler cap and whitish or lavender-tinged 
flesh in the stalk. C. caesiifolius has a buff to brownish cap, bluish gills when young, and 
a fleeting, disagreeable odor. C. camphoratus has a lavender to lilac-white cap (fading to 
buff), violet or bluish-lilac gillsand stalk when young, anda powerful, remarkably raunchy 
odor of rotting meat or vegetables. The stench alone distinguishes it from other lilac 
Cortinaril, although a more deeply colored species, C. amethystinus, is said to smell “like 
burnt hair.” C. camphoratus grows almost exclusively with conifers and is widely distri- 
buted. I have found it in northern California under Sitka spruce, in November. 


Cortinarius alboviolaceus (Silvery-Violet Cortinarius) 


CAP 3-8 cm broad, obtusely bell-shaped becoming convex or broadly umbonate to nearly 
plane; surface dry, silky-shining, pale violet soon becoming pale silvery-violet, lilac-white, 
or even whitish. Flesh pallid to pale violet; odor mild. GILLS adnate or adnexed or 
notched, fairly close, pale violet to purple-gray, then eventually cinnamon-brownas spores 
ripen. STALK 4-12 cm long, 0.5-1 (1.5) cm thick at apex, usually club-shaped or enlarged 
at base, dry, silky, violet or pale violet above, clothed with whitish silky fibrils below(but 
pale violet underneath the fibrils) UNIVERSAL VEIL white, silky, usually forming a 
thin, soft, silky sheath over lower half of stalk. CORTINA white, evanescent or leaving 
hairs at top of stalk which trap falling spores. SPORE PRINT rusty-brown; spores 7-10 
x 4-6 microns, elliptical, minutely roughened. 


HABITAT: Scattered to gregarious or in small clumps in forest humus, associated mainly 
with hardwoods; widely distributed. It turns up occasionally in our area in the late fall and 
winter under tanoak and other trees, but I have never seen it in large numbers. 


EDIBILITY: Unknown. 


Left: Cortinarius alboviolaceus. Note the rather long stalk sheathed with copious universal veil 
remnants. Right: Cortinarius argentatus (see comments under C. alboviolaceus) is also pale violet 
or bluish-violet but has a thicker, stouter stalk with a bulb at the base. 


COMMENTS: The beautiful silvery-violet to lilac-white overall color plus the dry silky 
cap, mild odor, and whitish universal veil sheath on the stem distinguish this attractive 
mushroom from its close relatives in the subgenus Sericeocybe (a closely-knit group of 
dry-capped Cortinarii with violet to pale lilac pigments). The flesh is never rusty-brown or 
tawny as in C. traganus, and the gills are violet-tinged when young. /nocybe lilacina is 
somewhat similar but smaller and more umbonate, with dull brown spores and a spermatic 
odor. Similar species include: C. argentatus, lilac-blue to violet-gray but with a thicker, 
stouter, prominently bulbous stalk (see above photo) that lacks a silky white sheath and 
with a radishlike odor and tendency to turn ochre in age, found mostly under hardwoods 
(especially eastern); C. subargentatus, favoring hardwoods, very similar to C. argen- 
tatus, but lacking the odor; C. subpulchrifolius, with a grayish-buff cap that often 
develops ochraceous or rusty stains inage, dull purplishimmature gills,and adull purplish, 
equal or club-shaped stalk that is sheathed by veil remnants, found under hardwoods in 
eastern North America; C. malachius, favoring conifers, violet-tinged at first but its cap 
soon becoming ochre or brownish; and C. caninus and C. anomalus,.growing under both 
hardwoods and conifers, the former witha violet-tinged cap that becomes reddish-brown 
and buff to tan universal veil zones on the stalk, the latter with a violet-tinged to gray or 
brown cap, distinctly violet flesh and violet stalk apex, and ochre veil zones on the stalk. 
For more odoriferous and/ or brightly colored “Sericeocybes,” see C. traganus, and for 
violet or violet-tinged hygrophanous Cortinarul, see C. evernius. 


Cortinarius armillatus (Bracelet Cortinarius) 


CAP 5-13 cm broad, obtuse to broadly bell-shaped or convex, becoming nearly plane or 
broadly umbonate; surface smooth or sometimes with small scales in age, not viscid and 
only slightly hygrophanous (if at all); dull tawny or yellow-brown to rusty-brown, orange- 
brown, or reddish-brown; margin sometimes hung with veil remnants. Flesh thick, pallid 
or brownish; odor usually radishlike. GILLS fairly well-spaced, broad, adnate toadnexed 
or notched, pale or dull cinnamon becoming rusty-brownas spores mature. STALK 7-15 
cm long, !-2.5 cmthick at apex, club-shaped (thicker below), dry, whitish to brownish with 
one or more (usually 2-3) dull red bands or “bracelets” below the cortina. UNIVERSAL 
VEIL fibrillose, forming reddish bands on stalk. CORTINA whitish and copious, often 
leaving hairs on upper stalk that turn rusty-brown from falling spores. SPORE PRINT 
rusty-brown; spores (7) 9-13 x 5.5-7.5 microns, elliptical, roughened. 
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Left: Cortinarius armillatus, a birch-lover with reddish bracelets onstalk. Right: Cortinarius boulder- 
ensis (see comments below) has reddish or vinaceous bracelets but is smaller and purple-tinged. 


HABITAT: Solitary or more often scattered or in groups on ground in woods; associated 
primarily if not exclusively with birch and found throughout the range of birch(therefore 
absent in California). It is especially common in northeastern North America in the late 
summer and fall, but I have also seen it in northern Idaho and British Columbia. 


EDIBILITY: A good edible—as I can personally attest. It is one of the most distinctive 
of the Cortinarii, but you should be very cautious nevertheless! 


COMMENTS: The hallmarks of this common eastern species are the reddish bracelets 
on the stalk, yellow-brown to cinnamon-brown cap, and association with birch. In the 
Pacific Northwest a slightly smaller conifer-lover, C. haematochelis, occurs. It also has 
reddish bracelet(s) on the stem, but its spores are much smaller and nearly round. A third 
species with reddish (or vinaceous) fibrillose patches or “bracelets,” C. boulderensis, is 
even smaller (cap 2-5 cm broad, stalk 3-7 mm thick at apex), witha violet-brown to reddish- 
brown or brownish cap and violet-tinged immature gillsand stalk apex. Italso grows under 
conifers in the Pacific Northwest, but I have found something very similar—if not the 
same—in our area in mixed woods (see photo above). C. subtestaceus is a similar but 
smaller easterner with reddish-brown to brown “bracelets.” Also see C. anomalus 
(under C. alboviolaceus) and C. crocolitus (under the C. collinitus group), both of which 
have more ochraceous-colored bands or patches on the stalk. 


Cortinarius rubripes —_ (Red-Footed Cortinarius) 


CAP 4-12 cm broad, obtuse to convex becoming plane or broadly umbonate; surface 
hygrophanous but not viscid, watery cinnamon to reddish-brown fading to tawny, ochra- 
ceous, or ochre-buff, sometimes tinged with pink or sometimes with concentric zones; 
finely silky-fibrillose in age, the margin sometimes tinged violet when young. Flesh thin, 
reddish-brown or pallid; odor mild. GILLS fairly well-spaced, adnate to adnexed or 
notched and seceding; often tinged violet in buttonstage, but soon tawny tocinnamon, and 
finally cinnamon-brown. STALK 4-9 cm long, 0.5-1.5 cm thick at apex, enlarged below, 
dry, pallid or brownish above, the base and mycelium fiery orange to red-orange or peach- 
colored. UNIVERSAL VEIL red-orange, leaving remnants at base of stalk. CORTINA 
disappearing or leaving a few hairs on upper stalk. SPORE PRINT rusty-brown; spores 
7-10 x 5-6 microns, elliptical, roughened. 


HABITAT: Solitary to scattered or gregarious under hardwoods; originally described 
from Michigan, but it—or something very much like it—also grows in our oak-tanoak- 
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madrone woods in December and January. In eastern North America it is sometimes 
abundant after late summer rains. 


EDIBILITY: Unknown. 


COMMENTS: The bright orange to fiery red stalk base and overall brown to reddish- 
brown color combine to distinguish this Cortinarius from most others. A European 
species, C. builliardi, is probably the same, in which case that would be the “correct” name 
for our species. C. armillatus and C. haematochelis are somewhat similar, but normally 
show one to four dull reddish bands on the stalk rather than having a bright red-orange 
base. C. miniatopus is a small species (cap 1-3 cm broad) with orangish gills when young 
and a slender stalk that is wholly or partially sheathed by vermillion fibrils (densest at the 
base); it is not uncommon under conifers in the Pacific Northwest. 


Cortinarius evernius 


CAP 3-10 cm broad, conical to bell-shaped at first (and scarcely wider than thestalk), then 
becoming convex or obtusely umbonate to plane; surface smooth, markedly hygro- 
phanous: violet or brown with a purple tinge when moist, quickly fading to vinaceous or 
reddish-brown or palerasit loses moisture; marginat first with whitish silkiness. Flesh thin, 
at first violet or violet-tinged, but fadingasitdries orages. GILLSat first violet with whitish 
edges, but quickly fading to brown and then darkening to cinnamon-brown; adnate or 
becoming notched, well-spaced. STALK 7-15 (20) cm long, 0.8-2 cm thick, equal or 
narrowed toward base, usually rather long and often extending deep into the humus or 
moss; not viscid; pale to deep violet when fresh (darker below), but often covered with veil 
material at first, and fading as it dries. UNIVERSAL VEIL whitish or violet-tinged, 
forming fibrillose patches or zones on stalk which may disappear in age. CORTINA 
whitish, often disappearing. SPORE PRINT rusty-brown; spores 8-10 x 5-6 microns, 
elliptical, slightly roughened. 


HABITAT: Solitary, scattered, or in groups under conifers, often in moss; widely distri- 
buted but mainly northern. It is not a common species, but several difficult-to-distinguish 
look-alikes (see comments) are quite ubiquitous, including at least two species in our area. 


EDIBILITY: Unknown. Do not experiment! 


COMMENTS: This species has been included to represent a large number of medium- 
sized, hygrophanous Cortinarii in the subgenus Telamonia that are violet or violet-tinged 
when fresh and moist. They are very difficult to identify and some are so markedly hygro- 
phanous that they lose their original color in an hour or two— orin the time it takes to bring 
them home! Other “Telamonias” showing violet shades when fresh and moist include: 
C. lucorum, a fairly common conifer-lover that differs from C. evernius only in having 
a more or less club-shaped stem; C. saturninus, with a brown cap and more or less equal 
stalk that is violet above and whitish below; C. brunneus, which sometimes shows violet 
at the stalk apex (see comments under C. /aniger) and has an equal to club-shaped stalk; 
C. subpurpureus, with yellow or yellowish-buff veil patches on the lower portion of the 
stalk; C. adustus and C. impennis, with little or no veil remnants on the stalk; and C. 
plumiger, with a grayish-violet to watery violet or grayish-blue-tinged stalk that quickly 
fades to whitish and a cap that is brownish to buff beneath a white to grayish-white, 
fibrillose-hairy layer. All of these are partial to conifers, but another species, C. torvus, 
favors hardwoods and is the most distinctive of the lot. It has broad, widely-spaced gills 
that are deep purplish when young, a brownish to deep purplish cap, sweetish odor, and 
club-shaped or bulbous stalk that often has a well-formed annulus (ring)—an unusual 
feature for a Cortinarius! It is fairly common in eastern North America but I can find no 
mention of it being found in the West. Another species that tends to form an annulus, 
C. urbicus, does occur in the West, but it has a much paler cap than C. torvus. 
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Cortinarius laniger (Brown Cortinarius) 


CAP 3-12 cm broad, broadly bell-shaped or convex becoming broadly convex or some- 
times plane; surface smooth, hygrophanous but not viscid, dark reddish-brown or chest- 
nut-brown to reddish-brown or cinnamon-brown when moist, fading as it loses moisture 
to pale reddish-brown or tan; often covered with a white silky coating when very young, 
especially at margin. Flesh whitish or colored like cap. GILLS fairly close or rather well- 
spaced, adnate to adnexed or notched, pale rusty-brown becoming a beautiful cinnamon- 
brown. STALK 3-10 cm long, 1-3 cm thick, enlarged at base (at least when young), dry, 
solid, firm; cinnamon to brown (like cap) beneath a coating or patches of fibrillose whitish 
veil remnants. UNIVERSAL VEIL fibrillose or slightly cottony, white, usually leaving a 
whitish silky coating or patches and zones of white fibrils on stalk and sometimes even a 
slight annulus (ring). CORTINA disappearing or leaving a few hairs on upper stalk. 
SPORE PRINT rusty-brown; spores 7-10 « 5-6 microns, elliptical, roughened. 


HABITAT: Scattered to gregarious on ground under conifers; widely distributed. I have 
seen large fruitings under spruce in the Rocky Mountains, and have also found it in the 
Pacific Northwest. In our area similar species (see comments) are common under oak. 


EDIBILITY: Unknown. Do not experiment! 


COMMENTS: This medium-sized brown Cortinarius with the hygrophanous cap is one 
of a multitude of medium-sized brown Cortinarii with hygrophanous caps that belong to 
the baffling subgenus Telamonia. C. /aniger is best recognized by its cinnamon-brown 
color and club-shaped stalk that is covered by whitish veil remnants, and by the complete 
absence of violet shades on the fruiting body. Similar “BUM’s” (Boring Ubiquitous 
Mushrooms) are legion. Some have an equal to club-shaped or bulbous stalk like that of 
C. laniger. These include: C. bulbosus, with a paler or duller brown, swollen stalk and 
slightly smaller spores, found under both hardwoods and conifers; C. bivelus, especially 
common in the southern Rockies, with a cinnamon-brown to tawny-brown cap and larger 
spores; C. triformis, with a strongly hygrophanous cap (dark reddish-brown when moist, 
yellow-brown or tan as it dries out), but with a transient veil that leaves only slight traces 
(if any) on the stalk, found under both hardwoods and conifers but favoring oak in Cali- 
fornia; C. distans, with minute branlike scales on the cap and widely spaced gills, found 
under oak, ponderosa pine, etc.; C. armeniacus, with a swollen or bulbous stalk and deep 
yellow-brown cap that fades to orange-buff or pale yellow-orange as it loses moisture; 
C. brunneus, a widespread nondescript conifer-lover with an equal to club-shaped, dull 
brown stalk whose apex sometimes hasa slight violet or vinaceous tinge; C. dilutus and C. 
biformis, both smaller with a more or less equal stalk and deep reddish-brown (moist) to 
buff (dry) cap, favoring northern conifers (the former with nearly round spores); and C. 
pinetorum, a fungal feature of western coniferous forests witha fibrillose, white to silvery- 
gray to pale brownish-gray cap that may beslightly tacky when wet, plus brownish gillsand 
a whitish, more orlessclub-shaped stalk. Other species havea stalk whichis spindle-shaped 
and/or tapered below (or occasionally equal). These include: C. privignus and C. cacao- 
color, with a dark or dull vinaceous-brown to cocoa-colored cap when moist (the former 
developing a silky whitish sheen as it loses moisture) and stalk which lacks persistent veil 
remnants; C. damascenus, similar to the previous two species but with an equal or tapered 
stalk that is covered with a persistent coating of white veil fibrils; and C. duracinus, which 
has a whitish stalk and a cinnamon-brown cap that fades to buff or pale tanas it dries out. 
The above species are but a few of the hundreds of brownish “Telamonias.” As already 
pointed out, recognition of these fungi is very difficult and none should be eaten. For 
medium-sized “Telamonias” with a violet tinge when moist, see C. evernius, and for 
smaller species, see the C. obtusus group. 
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Cortinarius obtusus group (Little Brown Cortinarius) 


CAP 1-4 cm broad, bell-shaped to conical at first, expanding in age but usually retaining 
a blunt umbo; surface smooth, hygrophanous but not viscid, brown to reddish-brown to 
tawny-brown and faintly striate when moist, fading to tan or paler as it loses moisture. 
Flesh thin, brownish; odor usually radish- or iodine-like (but often faint). GILLS light 
to dull brown becoming cinnamon-brown in age, close, adnate to adnexed. STALK 
4-8 cm long, 2-6 mm thick, equal or often slightly thicker in the middle and tapered below; 
dry, hollow in age, fragile; colored like the cap or often yellower or paler, whitish or pallid 
as it loses moisture. UNIVERSAL VEIL and CORTINA scanty, pallid or whitish, disap- 
pearing or leaving a few fibrils on stalk. SPORE PRINT brown to rusty-brown; spores 
8-10 x 4-5.5 microns, elliptical, roughened. 


HABITAT: Scattered to densely gregarious on ground under conifers, especially pine 
and spruce; widely distributed. This species and its numerous look-alikes (see comments) 
are common in most regions, including ours. 


EDIBILITY: Unknown. Do not experiment! 


COMMENTS: The above description encompasses several small boring, brownish 
Cortinarii (“LBM’s”) sometimes referred to as the C. obtusus-C. acutus complex. (C. 
acutus is slightly slimmer, smaller, and paler than C. obtusus, with a more acute umbo; 
another species, C. scandens, is bluntly umbonate like C. obtusus, but has smaller spores.) 
The “true” C. obtusus and C. acutus both have rather pale stems (usually paler than the 
cap or even whitish). Because of their small size, they might be confused with Inocybes 
or Galerinas. The former, however, have duller brown spores while the latter usually have 
a yellower fruiting body and typically grow in moss or on wood. Other small“ Telamonias” 
are legion, especially under northern or mountain conifers. Even experts have difficulty 
differentiating them from each other and there is absolutely no reason for the amateur to 
even try. Nevertheless, I will mention a few of them for the categorically-inclined: C. 
subcuspidatus and C. fasciatus resemble C. acutus, but the first has yellowish veil material 
on the stalk, or if not, can be told by its dark cinnamon-brown gills when young, and the 
latter has a darker stalk and tends to grow in clusters. C. stemmatus is a slightly larger 
species with a blackish-brown cap that fades to reddish-brown or reddish-cinnamon as it 
loses moisture plus a mild odor and whitish veil material on the stalk (see photograph); 
it is common under conifers (especially pine in our area). C. nigrocuspidatus can usually 
be told by its dark cap with a prominent black umbo, and C. incisus by its minutely scaly, 
brownish to reddish-brown cap and white veil remnants on the stalk. C. psammocephalus 
has tawny-brown fibrillose scales or patches on both the cap and stalk. C. paleaceus has 
a blackish-brown cap that fades to dingy brown in age, whitish veil remnants on the cap 


Cortinarius stemmatus (see comments under C. obtusus)is one of dozens of small, brownish, difficult- 
to-demystify Cortinarii. The cap is blackish-brown when moist but turns reddish-brown as it loses 
moisture. Note umbonate cap. 
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margin and stalk (at least when young), and a geranium-like odor; it grows in mossy bogs 
or other wet places under spruce. C. decipiens also has a dark cap (vinaceous-brown or 
darker when moist), but it lacks white veil remnants on the stalk, while C. washingtonensis 
can easily be told by its black-staining gills. All of the above species are especially common 
under northern conifers, but some may also occur with hardwoods. Finally, there are a 
number of small “Telamonias” that are distinctly violet or violet-tinged when fresh and 
moist, including: C. pulchellus, violet overall when young and especially fond of alder; 
and C. subflexipes, which has a rusty-brown to ochraceous cap but shows violet in the 
gills and stalk apex when young. For larger “Telamonias,” see C. laniger and C. evernius. 


Cortinarius cinnamomeus group 


CAP | .5-6 cm broad, obtusely conical becoming convex to more or less plane or often with 
an umbo; surface dry, finely fibrillose, yellowish to olive-yellow to tawny, ochre-buff, 
yellow-brown, or olive-brown, becoming more cinnamon-colored in age. Flesh thin, 
yellowish or olive-yellow. GILLS adnate to adnexed or notched, close, yellow to olive- 
yellow becoming tawny, then rustier in age as spores ripen. STALK 2.5-10 cm long, 3-5 
(10) mm thick, more or less equal, often curved, dry, finely fibrillose or with small fibrillose 
scales, yellow to yellow-brown or ochraceous, often browner toward base and duller inage. 
CORTINA yellow or yellow-olive, disappearing or leaving inconspicuous hairs on upper 
stalk. SPORE PRINT rusty-brown; spores 6-9.5 x 4-5 microns, elliptical, minutely 
roughened. 


HABITAT: Widely scattered to gregarious on ground under conifers, especially pine; 
widely distributed, and common in our area from late fall through early spring. 


EDIBILITY: To be avoided! It is said to be edible, but some very similar species (see C. 
gentilis) are deadly poisonous! 


COMMENTS: Also known as Dermocybe cinnamomea, this contrary little Cortinarius 
and its numerous look-alikes are notcinnamon-coloredatall. Rather, the dominant colors 
are yellow, yellow-olive, and ochre. The color plus the slender stem, dry cap, and evan- 
escent fibrillose veil (cortina) are characteristic of a large complex of species in the 
subgenus Dermocybe which are best left to the specialist. It may actually be that the“true” 
C. cinnamomeus does not occur here, but a number of very similar species certainly do, 
including: C. cinnamomeo-luteus, said to be very common in the Pacific Northwest; 
C. humboldtensis (from northern California) and C. olivaceopictus, the latter with reddish 
to orange fibrils on the stalk; C. raphanoides, olive-yellow, with a radish odor; and C. 
thiersii, with larger spores, especially common under mountainconifers. Another group of 


Cortinarius cinnamomeus group is common under conifers, but identifying the various species 
in the “complex” is very difficult. Some forms have sharply conical caps (right), others do not (left). 


454 CORTINARIACEAE 


species, typified by C. croceofolius, have saffron to rusty-yellow or orange gills when 
young and a browner or more cinnamon-colored cap. They are just as common as the C. 
cinnamomeus group, and their ranks include: C. aurantiobasis, with larger spores; C. zakii, 
with deep orange gills when youngand stalk coated with brown to vinaceous-brown fibrils; 
and C. aureifolius, a very distinctive species that usually grows in sand (often partially 
buried!) under pines, and has orange to brownish-orange(orin oneform, yellowish) gills, a 
cinnamon-brown to dark reddish-brown cap, and larger spores. Finally, there is C. callis- 
teus, a bright yellow to orange-ochre species with a thick club-shaped stem (at least | cm 
thick at apex and 2.5 cm or more thick at base). None of these species should be eaten. 
(Note: some authorities have a concept of C. cinnamomeus which more closely fits the 
C. croceofolius of this book, and vice-versa, at least insofar as gill color is concerned.) 


Cortinarius phoeniceus var. occidentalis 


CAP 2.5-8 cm broad, convex becoming plane or broadly umbonate; surface dry, finely 
fibrillose or silky, maroon-red or dark red to reddish-brown; margin sometimes lobed. 
Flesh thin, reddish near cuticle, olive-brownish near gills; odor mild or slightly radishlike. 
GILLS deep red, vinaceous-red, or blood-red, becoming rustier as spores ripen; adnate to 
adnexed or notched. STALK 3-10 cm long, 0.4-1.2 cm thick, more or less equal, dry, 
fibrillose, yellowish or ochre or sometimes brownish in old age. CORTINA scanty, yel- 
lowish, disappearing or leaving a few hairs on upper stalk. SPORE PRINT rusty-brown; 
spores 6-8 x 4-5.5 microns, elliptical, minutely roughened. 


HABITAT: Solitary to scattered or in groups under conifers in the Pacific Northwest and 
California; sometimes common in the fall and early winter. In our area it also grows with 
madrone and/ or huckleberry, but never in large numbers. 


EDIBILITY: Not recommended, but an excellent choice for dyeing (not dying!). 


COMMENTS: The beautiful deep red gills and maroon-red to reddish-brown cap are set 
off nicely by the yellowish stem, making this Cortinarius (or Dermocybe) relatively easy to 
identify. Other species: C. semisanguineus also has red gills, but has a slender yellow stem 
and yellowish to ochre or olive-brown cap; it occurs in California, but is more common in 
eastern North America and the Pacific Northwest. Another species, C. californicus, hasa 
smooth, hygrophanous cap that is dark rusty-red when moist but fadesasit loses moisture. 
It has orange-red to rusty-orange or “burnt sienna” gills, and a rather long (7-15 cm) stalk 
that is paler than the cap (dull orange or even paler, often with orange fibrils from the 
cortina). Itis known only from west coast and occurs ina variety of habitats, but seldom in 
large numbers. For completely red species, see C. sanguineus. 


Cortinarius sanguineus _—_ (Blood-Red Cortinarius) 


CAP (1) 2-5 cm broad, obtusely bell-shaped becoming convex to plane or broadly umbo- 
nate; surface dry, silky or finely fibrillose, colored evenly deep carmine-red to blood-red 
or deep red. Flesh thin, blood-red to reddish-purple; odor mild or faintly pleasant. GILLS 
close, adnate to adnexed, blood-red to dark blood-red, but in age dusted with cinnamon- 
colored spores. STALK 4-10 cm long, 3-5 (8) mm thick, equal or slightly thicker below, 
same color as cap or slightly darker, dry, base with yellowish to yellow-orange or some- 
times pinkish downy hairs. CORTINA red or at least tinged red, often scanty and disap- 
pearing or leaving a few hairs on upper stalk. SPORE PRINT rusty- to reddish-brown; 
spores 6-9 = 4-6 microns, elliptical, minutely roughened. 


HABITAT: Solitary to widely scattered or in small groups, mainly under conifers and 
often in beds of moss; widely distributed but generally rare. In favorable years it fruits in 
the fall under spruce and fir along the northern California coast, but never in large num- 
bers. | have found it as far south as Mendocino County in California. 


CORTINARIUS 455 


EDIBILITY: Unknown. Do not experiment! Like many species in the subgenus Dermo- 
cybe, it can be used to dye woolor yarn, yielding a brilliant array of pinks, reds, and purples. 


COMMENTS: Also known as Dermocybe sanguinea, this beautiful mushroom is easily 
recognized by its blood-red to dark red color, small size, and evanescent cortina. It might 
be mistaken for a brightly colored Hygrocybe, but the spores are not white and the gills 
are not waxy. There isnoyellowinthe capand/ orstalkasin C. phoeniceus var. occidentalis 
and C. semisanguineus, and the cap is not hygrophanous as in C. californicus (see 
comments under C. phoeniceus var. occidentalis). Other completely red Dermocybes 
include: C. puniceus, said to differ by its ochraceous to golden-brown cortina, dark red to 
purple-red color, and preference for hardwoods; and C. cinnabarinus, also favoring 
hardwoods (but not limited to them), with a slightly larger, cinnabar-red to rusty-red 
or dark red fruiting body and larger spores. The latter species has often been reported from 
. eastern North America, but according to Cortinarius-experts Alexander Smith and 
Joseph Ammirati, American material differs slightly from the European version. (At least 
one common hardwood-lover has been recognized as a “new” species, C. marylandensis.) 


INOCYBE 


Small to medium-sized, typically terrestrial mushrooms. CAP often umbonate or conical; surface 
typically dry and silky, woolly, scaly, or radially fibrillose; margin often splitting at maturity; odor 
of flesh often distinctive (usually unpleasant). GILLS adnate to adnexed or free, usually brown at 
maturity (but often with whitish edges). STALK central, often rather slender; apex often powdery 
or with small flakes. VEIL absent, or if present then fibrillose or cobwebby and usually evanescent. 
VOLVA absent. SPORE PRINT brown. Spores smooth, warty, angular, or nodulose, lacking an 
apical germ pore. Gills with cystidia, at least on edges. Cap cuticle filamentous. 


INOCYBE sa large, listless, and lackluster assemblage of mundane, malodorous brown 
mushrooms that are of little interest to the average mushroom hunter except that many are 
poisonous. The best means of recognizing an /nocybe is by its characteristically silky, 
fibrillose, minutely scaly, and/or woolly cap which is often umbonate and seldom viscid. 
The spore color is some shade of brown, and is generally duller than that of Cortinarius. In 
addition, most Inocybes have a noticeable odor—occasionally sweet or fruity as in J. 
Pyriodora, but more often unpleasant (pungent, spermatic, fishy, or like fresh green corn 
but not often radishlike as in Hebeloma). 

Like Cortinarius, Inocybes are largely terrestrialand mycorrhizaland area major fungal 
facet of temperate forests. Unlike Cortinarius, they are not the least bit colorful. They come 
in an endless, senseless procession of boring browns, yucky yellows, gratuitous grays, and 
wishy-washy whites, with only /. /i/lacina(among the common species) deviating from the 
norm. Almost without exception they not only qualify as “LBM’s” (p. 32), but as 
“BUM’s” (“Boring Ubiquitous Mushrooms’), and it is necessary to know the size and 
shape of the spores and cystidia before an accurate identification can be made. Even then, 
unraveling them is a trying and tedious task whose futility is only exceeded by its 
pointlessness, and underscored by the sad fact that most Inocybes are poisonous. I would 
venture to guess, in fact, that Jnocybe contains a higher percentage of poisonous species 
than any other major mushroom genus, including Amanita! The toxin is muscarine, 
which can be fatal in large amounts (see p. 894). It is therefore advisable to avoid all 
Inocybes, even those rumored to be edible. 

Inocybe is a very large genus—almost as immense, in fact, as Cortinarius. (The late 
Daniel Stuntz listed over 400 North American species in section Inocybium alone, i.e., 
those with smooth spores and cystidia on the faces of the gills!) A mere nine Inocybes are 
described here, which for most intents and purposes are eight too many! Several other 
species are keyed out. 
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Key to Inocybe 


Odor fragrant or fruity (though sometimes sickening, as inrotten fruit) ................ 44 
Odor spermatic, pungent, fishy, like green corn, mild, etc., but not fragrant or fruity ..... 5 


Cap-oliveto,olive-browihat Centeliq. cman. comeeer : I. corydalina (see I. pyriodora, p. 459) 
DIG GLE ON ene ert ee! CIE ME RRR NTRS Aina 3 


Either cap conical with reddish-brown to wine-red radiating fibrils or cap with a whitish 
patch of universal veil tissue and odor witha greencorncomponent ................-- ws 
Vg bee | a). mgr eee er Ee cpa ere aca cer re eam mmm caer ESR YR Aa 4 


CVG GmOUSsect GAs <2 35 faye cca eeaee es sia ee eae I. suaveolens (see I. pyriodora, p. 459) 
Odor spicy or fruity or otherwise (but not of sweet peas) ...... I. pyriodora & others, p. 459 


Stalk base or lower portion dull bluish-green, olive, or dull greenish .. J. calamistrata, p. 462 
[NES Ge tock 07 0)" =eMenar mitt ty pe a ea Rc Nr eee De ENS CAETOR DY SCT cara can we ge et ee 6 


Cap grayish-lilac to grayish-brown or pinkish-brown with a smooth white or creamy, umbonate 
center (or in one form cap entirely whitishand stalk pinkish); stalk typically pruinose(granular- 
dandruffy) most of its length, witha bulbat base ..... I. albodisca (see I. maculata, p. 458) 

Not as above (bul may lave some of abovedceaturesy™. M2)... ce ccc eee 7 


Cap small (2-5 cm broad) and yellowish to brown, but with a patch of whitish universal veil 
tissue at the center (or sometimes overall), at least in most specimens; stalk white when young 
and not shaggy or woolly ............... I. lanatodisca & others (see /. maculata, p. 458) 

Ds Gs) es | 6,0 on ae OR A Oe ee ee rE ere Re ET ETE eo en 8 


Cap 3-8 cm broad, at first covered with a whitish universal veil that leaves patches of tissue near 
margin; stalk 5-10 mm thick, also sheathed with woolly remnants of the veil, dingy brownish 


beneath the remnants; widespread, but especially common inthe Rockies ... J. leucoblema 
[es Oi RS LO alepsnesgree le eae apr ene sera eran aeeter nearer arse ee eer dh cytes ee oe teen ed orca dD oe ee era ner !) 
Stalk smooth or fibrillose or occasionally with a few small fibrillose patches or scales .... 10 
Stalk distinctly scaly (1.e., with numerous small scales similar in color to those oncap) ... 25 


Some part of fruiting body lilac to violet when fresh (but may fade or discolor in age) ....... 
EE «cmon RammemceepeeM OR REEERSE LeU I. lilacina & others, p. 461 


Not as above (but stalk or cap may be pink, carmine, vinaceous, etc.) ............2.06- 1] 
Cap white, smooth to very finely silky and not discoloring appreciably in age or when bruised; 
stalk not pruinose (granular-dandruffy) or pruinose only at apex ...... I. geophylla, p. 460 
Not as above (but cap may be white initially and then discolor in age, or cap may have white veil 
ES CRIN Tg Re Se eee ee, ere ee ee Cee ree nome Oi rere tines 12 
Cap and stalk whitish at first, but usually developing pink, red, or orange tones as it ages; very 
Common, ESpecially Winger COMMElS ....cgeccee te che oe ne ed nape Me: I, pudica, p. 460 
WN OUAS ADOWE 6 bie e ence Hee es ode oy ee eee, eee 13 


Cap conical when young, often with a pointed umbo in age, the surface radially fibrillose (and 
often splitting in age) but not woolly or scaly, creamy tostraw-colored, yellow-brown or brown 


(but not reddish); gills sometimes with an olive or greenishtinge ..............-.---. 14 
Rad aDOVe™ oe Meee OS 2 el es ee 15 
Odor resembling that of fresh green corn; cap creamy to straw-colored .... /. sororia, p. 457 


Odor spermatic; cap usually somewhat darker (yellow-brown to brown), at least at the center 
m,..) 00R) Ge ee...) I. fastigiata & others (see I. sororia, p. 457) 


Cap brownish with a very prominent gray to dark brown or black “nipple” (umbo) at center; 


widely cistnibutedamsmemmme.....8.. 2 oe. ee eee eee I. fuscodisca 
IN Of as, abOVes Pitot. come cm gem... 7s ober aco! sore eter aes Lette 16 
Cap with reddish-brown to carmine or wine-red fibrils, more or less conical when young; stalk 
whitish at least at apex; found mainly with oak (in California) ........... I, jurana, p. 458 
ee Ce ie. ae ee | ee ee ee 17 


Stalk pale pink to salmon-pink; cap reddish-brown, at least atcenter .................05. 
Se ee rs ee Se ge eee ON aE I. laetior & I. oblectabilis (see I. jurana, p. 458) 


Notas abOVE oi. u:) See oe Bet. eee eer 18 
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18. Stalk entirely pruinose (minutely granular-scurfy-dandruffy) and discoloring dark gray to dark 
browm onvinaceous-browilirom the base Upward I abes «x When... ce ele pe eee ees 
Lin to to gees ees od Oe on. I. picrosma, I. leacomelaena, & others 
1S. NOU@S MDG Me) 2: ..26.00. BR eee ne sk ee ee ee ee ees 19 


19. Fruiting body fairly small (cap typically up to 4 cm broad; stalk less than5 mmthick) ... 20 
19. Fruiting body medium-sized (cap usually at least 3 cm broad and stalk at least 5 mm thick 23 


20. Cap with loosely-arranged or torn-up fibrils that give it a shaggy or ragged appearance, espe- 


cially at margin; color more or less dark brown ........ I. lacera (see I. lanuginosa, p. 462) 
20. Notas above; cap usually woolly or scaly or differently colored ...................... 2 
21. Cap conical to bell-shaped, the surface often splitting radially but not scaly; stalk with a basal 
[oC Boerne See rn eC eNree tee om Ree Cae eat I, mixtilis (see I. sororia, below) 
al. Notas abave; cap usually scaly on woolly .... ..ea we... ee eee. Be . Me 
22. Cap dark brown to blackish, with small erect scales; often growing on rotten wood; spores 
VIM Oct A, Seen ahr ie oe Oe Ie I. lanuginosa, p. 462 
22. Notas above; usually terrestrial ..... I. flocculosa & many others (see /. lanuginosa, p. 462) 


23. Cap yellow-brown to ochre or dull cinnamon (sometimes darker at center), fibrillose or in age 
becoming somewhat scaly; stalk similarly colored at first but becoming brown tosmoky-brown 


from the base upward; common under conifers in the Pacific Northwest ..... I. olympiana 
23. Not as above; cap usually brown to dark brown or chestnut-brown (but sometimes overlaid 
CNS VON VON 01 ce ae . Sa 24 


24. Stalk with a large turniplike bulb at base; cap usually silky-fibrillose or smooth; spores angular 
e. 8... a, . Ses Ee ee . I. napipes (see I. sororia, below) 
24. Stalk equal or with small bulb; cap sometimes scaly; spores smooth /. maculata & others, p. 458 


25. Cap relatively large (5-12 cm broad); stalk fairly thick (at least 5 mm); both cap and stalk with 
dark brown scales (those on stalk arranged in more or less concentric rings) .............. 
Se. oe ee eee I, sp. (unidentified) (see /. calamistrata, p. 462) 

em CO TS, MSN E GTN AUNT wee 5 e.g coe gc wise ay ooo aww rages 9 4 cggiguage A gs Meena ey sue 6 bough 2 bog ae 26 


26. Cap and stalk yellowish to yellow-brown to cinnamon .......... 0... ccc ene eens 
eo enh eg ee 2s I. terrigena & I. caesariata (see I. calamistrata, p. 462) 
26. Cap and stalk with darker brownscales ............. I. hystrix (see /. calamistrata, p. 462) 


Inocybe sororia (Corn Silk Inocybe) 


CAP 2-8 (10) cm broad when expanded, sharply conical or bell-shaped when young, often 
expanding in age but retaining a prominent umbo, the margin usually uplifted or splitting 
in old age; surface dry, silky, radially fibrillose, creamy to pale yellowish, honey-yellow, 
or straw-colored, often somewhat browner at the center or in age. Flesh thin; odor usually 
strongly pungent, like freshly husked or green corn. GILLS close or crowded, pallid 
becoming yellowish, then olive-yellow and finally brownish-gold or brown, the edges 
usually paler; adnate to adnexed, often seceding to free. STALK 3-14 cmlong, 2-5(10)mm 
thick, equal or with a slightly enlarged base, white or tinged cap color, fibrillose and often 
scurfy. VEIL absent. SPORE PRINT brown; spores 10-13 (17) x 5-8 microns, elliptical or 
bean-shaped, smooth. Cystidia on gills thin-walled. 


HABITAT: Solitary, scattered, or in small groups on ground in woods; widely distributed. 
In our area it is common in the fall and winter under live oak and pine; farther north it 
favors conifers. I have seen large fruitings locally as well as in Oregon. 


EDIBILITY: Poisonous! It contains high concentrations of muscarine. 


COMMENTS: A common and prominent /nocybe, easily recognized by its sharply 
conical to umbonate, creamy to yellowish, fibrillose cap and odor of fresh green corn. The 
stem is often quite long and slender. /. fastigiata is a very similar, widespread species witha 
strongly spermatic odor and a slightly darker (yellow-brown to brownish-ochre) cap, at 
least at the center. Other species: J. cookei has a silky yellowish cap, small but prominent 
bulb at the base of the stem, slight odor, and smaller spores; J. napipes has a blunter 


Inocybe sororia. Left: Young, relatively robust specimens. Right: A slender mature specimen. Note 
the conical or umbonate cap. Green corn odor is also distinctive. 


brownish cap, a cortina (cobwebby veil) when young, a turniplike bulb at the base of the 
stem, and warty (nodulose) spores; J. mixtilis also has warty spores, but is smaller than 
I, napipes and lacks a cortina. The latter two species are fairly common under conifers in 
the Pacific Northwest, but I have not seen them locally. All of the above are poisonous. 


Inocybe jurana (Reddish Inocybe) 


CAP 2-8 cm broad when expanded, conical or bell-shaped, expanding in age but usually 
retaining an umbo; surface dry, radially fibrillose, buff or brownish with darker brown 
fibrils, but soon flushed carmine, reddish-brown, or wine-red (vinaceous); center some- 
times with small scales, margin often splitting in age. Flesh tinged pinkish or vinaceous, 
thin; odor mild to somewhat fruity or unpleasant. GILLS pallid becoming grayish-brown 
or dull brown, close, adnate to adnexed or even free. STALK 2-8 cm long, 4-10 (15) mm 
thick, equalorslightly enlarged at base, dry, white or flushed cap color below. VEIL absent. 
SPORE PRINT brown; spores 9-15 = 5-8 microns, elliptical or bean-shaped, smooth. 
Cystidia on gills thin-walled. 


HABITAT: Solitary, scattered, or in small groups on ground in woods and at their edges; 
widely distributed. In our area I have found it twice under live oak in the winter. 


EDIBILITY: Not recommended. According to some sources it is edible, but why tempt 
fate? Several similar species are poisonous. 


COMMENTS: The deep reddish or vinaceous-toned cap is the hallmark of this illustrious 
Inocybe. In other respects it rather resembles /. sororia, but does not smell like fresh 
green corn. Other species: /. laetior has a bright salmon-pink stem and dark reddish-brown 
centered cap with a yellowish margin; it occurs under conifers in the Pacific Northwest and 
is one of numerous Inocybes “discovered” and named by Daniel Stuntz. J. oblectabilis 
has a pale pink stalk and reddish-brown cap. 


Inocybe maculata (Brown Inocybe) 


CAP 2-8 cm broad, conical or bell-shaped, becoming convex or plane with an obtuse 
umbo; surface dry, radially fibrillose, dark brown to chestnut-brown, at first with whitish 
down (at least at center) which may break up into small scales or wear away; margin often 
lobed, splitting in age. Flesh thin, whitish; odor mild or slightly aromatic. GILLS pale 
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grayish becoming grayish-brown to olive-brown or dull brown, close, adnate to adnexed 
or seceding. STALK 3-10 cm long, 0.5-1.2 cm thick, equal or with an enlarged base, 
fibrillose-striate, white or flushed cap color (brownish). VEIL absent except for whitish 
down on cap. SPORE PRINT brown; spores 9-12 « 4.5-6.5 microns, elliptical or bean- 
shaped, smooth. Cystidia on gills thin-walled. 


HABITAT: Solitary or in small groups in woods and under trees; widely distributed. 
Occasional in our area in the fall and winter. 


EDIBILITY: Poisonous; it contains muscarine. 


COMMENTS: Any medium-sized to large Inocybe with a dark brown fibrillose or hairy 
cap and smooth spores can be referred here and conveniently forgotten about. I have 
encountered forms with an obnoxious odor, others which were mild and still others witha 
slightly aromatic or truffle-like smell. Undoubtedly more than one species is involved. 
Another fairly large species, I. serotina, has a brown cap with a whitish to yellowish-buff 
center and a bulbat the base of the stem. /. napipes(seecomments under /. sororia) also has 
a basal bulb and can be quite large. There are also several smaller species that feature 
white universal veil tissue at the center of the cap. These include: /. lanatodisca, cap brown 
to yellow-brown with a moldy-looking patch of whitish fibrils at the center which may 
disperse in age, a whitish stalk (at least when young), and cystidia only on the edges of the 
gills plus a pungent to sweetish odor, fairly common in our area under oak but also 
occurring with conifers; and J. sindonia, similar to J. lanatodisca, but with cystidia on 
the faces of the gills as well as the edges. Another species, I. albodisca, has a lilac-gray 
to pinkish-brown (or sometimes whitish) cap witha smooth whitish umbonate centeranda 
basal bulb on the stalk; it is common in northern latitudes under both hardwoods and 
conifers. None of the above species should be eaten. 


Inocybe pyriodora (Fragrant Inocybe) 


CAP 2-7 cm broad, bell-shaped or obtusely conical becoming broadly umbonate; surface 
dry, at first silky-smooth but often fibrillose or fibrillose-scaly (especially at center) in age 
(or with torn-up appearance); white, the fibrils becoming dingy ochre to yellow-brown or 
brownish, sometimes pinkish- or reddish-stained in age. Flesh thin, white, slowly staining 
pinkish or reddish when cut; odor fragrant, usually spicy (cinnamon- or matsutake-like) 
but sometimes like overripe pears or unpleasant in old age. GILLS adnate to adnexed or 
notched, close, whitish becoming dull cinnamon, brown, or reddish-tinged. STALK 4-10 
cm long, 3-15 mm thick, more or less equal, white throughout or colored like cap except for 
very apex, sometimes developing pinkish stains; smooth or finely fibrillose. VEIL fibril- 
lose or cobwebby, evanescent. SPORE PRINT brown; spores 7-10 (12) x 4.5-7.5 microns, 
elliptical to bean-shaped, smooth. Cystidia on gills with slightly thickened walls. 


HABITAT: Solitary, scattered, or in small groups in woods or at their edges, under brush, 
along trails, etc., favoring hardwoods but also occurring with conifers; widely distributed. 
It is not uncommon in our area in the fall and winter in mixed woods and under oak. 


EDIBILITY: To be avoided—despite the enticing odor it is probably poisonous. 


COMMENTS: This is one of several nondescript Inocybes witha spicy or fruity fragrance. 
The odor is often reminiscent of the matsutake (Armillaria ponderosa), but is sometimes 
fruity. Other fragrant species include: J. bongardii, cap scaly, odor fruity, spores larger; 
I. corydalina, cap whitish with brownish fibrils and an olive to olive-brown center and 
a strongly pungent or sickeningly sweet odor (like rotting fruit); J. godeyi, a reddening 
species with a slight fruity odor and abrupt bulb at the base of the stem; J. cookei, which 
has a slight fruity odor and abrupt basal bulb but does not redden; /. Airtella, with an 
almond extract or cyanide odor when fresh; and J. suaveolens, which smells like sweet 
peas and has nodulose-angular spores and is fairly common in the Pacific Northwest. 


Inocybe pudica is a whitish species that develops reddish to salmon-orange tones as it ages. It is 
especially common under conifers. 


Inocybe pudica (Blushing Inocybe) 


CAP 2-6 (8) cm broad, conical or bell-shaped when young, becoming convex to nearly 
plane at maturity, but usually retaining an umbo; surface dry or tacky, silky-fibrillose to 
nearly smooth, white at first but developing pinkish to reddish or orange stains as it ages. 
Flesh thin, white; odor unpleasant or spermatic. GILLS pallid or flushed pinkish or 
orange, becoming grayish-brown or dull brown as spores mature, close, adnate to 
adnexed, notched, or free. STALK 4-8 cm long, 0.4-1 cm thick, equal or enlarged at base, 
smooth or silky-fibrillose, firm; white, but discoloring like the cap. VEIL fibrillose or 
cobwebby, whitish, evanescent. SPORE PRINT brown; spores 7-10 x 4-6 microns, ellip- 
tical or bean-shaped, smooth. Gills typically with both thick- and thin-walled cystidia. 


HABITAT: Scattered or in groups or troops on ground under conifers; widespread, 
but especially common on the west coast. In our area it is often abundant in the late fall, 
winter, and early spring under pine and Douglas-fir. It seems to favor brushy areas or 
immature second-growth stands. 


EDIBILITY: Poisonous; like most Inocybes, it contains muscarine. 


COMMENTS: This is one of the most common Inocybes of the western United States 
as well as one of the most easily recognized. The tendency of the white fruiting body to 
“blush” pink, red, or orange plus the growth under conifers and relatively smooth cap are 
the principal fieldmarks. The cap may be slightly tacky or slippery in wet weather, but is 
not truly viscid. /. pyriodora is somewhat similar but has a fragrant or spicy odor. 


Inocybe geophylla_ _—_— (Little White Inocybe) 


CAP 1-3 (4) cm broad, conical to bell-shaped, expanding inage to plane but often retaining 
an umbo; surface dry, white or sometimes with a slight yellow tinge in age; smooth to silky 
or finely fibrillose; margin sometimes uplifted or split in age. Flesh thin, white; odor disa- 
greeable (spermatic). GILLS adnate to adnexed or notched, close, at first pallid, then 
grayish, finally dull brown. STALK 2-6 cm long, 2-5 mm thick, equal or slightly thicker 
at base, firm, white or grayish-white, finely fibrillose. VEIL fibrillose, whitish, evanescent 
or leaving a slight hairy zone on stalk. SPORE PRINT brown; spores 8-10 = 5-6 microns, 
elliptical, smooth. Cystidia on gills thick-walled. 


HABITAT: Scattered to gregarious on ground (or occasionally very rotten wood) in 
woods; widely distributed and common. It is abundant in our area throughout the 
mushroom season, especially under live oak, pine, and Douglas-fir. 


EDIBILITY: Poisonous; it contains muscarine. 
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Inocybe geophylla is small but common. Note silky white cap and brown gills; odor is spermatic. 


COMMENTS: The small size, white umbonate cap, and dull brown gills at maturity 
characterize this ubiquitous little Inocybe. It might be mistaken at first glance for a small 
waxy cap (Camarophyllus), Mycena, or Alboleptonia, but the spores and mature gills 
are brown. It also resembles /. pudica, but does not “blush.” 


Inocybe lilacina (Lilac Inocybe) 


CAP 1.5-4 (5) cm broad, obtusely conical or bell-shaped, expanding in age but often 
retaining an umbo; surface dry, silky-fibrillose to nearly smooth, pale to deep lilac, but 
often with pinkish, gray, or brownish tones (or ochre atcenter), and often paler or whiterin 
age. Flesh thin, white or tinged lilac; odor disagreeable (spermatic). GILLS adnate to 
adnexed or notched, close, pallid or tinged lilac, then grayishto dull brown, the edges often 
whitish. STALK 2.5-6 cm long, 0.3-1 cm thick, equal or slightly thicker at base, finely 
fibrillose, firm, colored more or less like cap or with white areas; base whitish. VEIL 
fibrillose, evanescent or leaving a very slight hairy zone onstalk. SPORE PRINT brown; 
spores 7-9 x 4-5 microns, elliptical, smooth. Cystidia on gills thick-walled. 


HABITAT: Solitary, scattered, orin groups on ground in woods; widely distributed. In our 
area it can be found in the late fall and winter under pine and Douglas-fir, but is not as 
numerous as its close relative /. geophylla. 


EDIBILITY: Poisonous; like most Inocybes it contains muscarine. 


COMMENTS: Also known as J. geophylla var. lilacina, this species is about the only 
common /nocybe that is the least bit colorful, although faded caps can be so pale that they 
resemble /. geophylla. The umbonate cap, relatively small size, and brown spores distin- 
guish it from the blewit (Clitocybe nuda) and most other purple or lilac mushrooms. 
Several species of Cortinarius resemble it, but are generally larger and have brighter(rusty- 
brown) spores. There are also several other Inocybes which are violet or violet-tinged 
when fresh. J. obscurioides, for instance, is one of several species with a violet stalk or stalk 
apex and a brownish cap that typically shows violet only at the margin (if at all). 


Inocybe lilacina is lilac-tinged when fresh. Note umbonate cap of most specimens. 
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Inocybe lanuginosa (Woolly Inocybe) 


CAP 1.5-3 (4) cm broad, convex to bell-shaped becoming umbonate, plane, or with an 
uplifted margin; surface dry, densely woolly or scaly, dark brown to brownish, the scales 
small and often erect. Flesh thin, watery brownish; odor mild to slightly unpleasant 
(spermatic). GILLS adnate, adnexed, or notched, fairly close, pallid becoming grayish, 
then dull brown or cinnamon-brown. STALK 2-5 (8) cm long, 24 (7) mm thick, more or 
less equal, fibrillose or fibrillose-scaly, colored more or less like cap except for paler apex. 
VEIL cobwebby, pallid, evanescent. SPORE PRINT brown; spores 8-10.5 = 5-7 microns, 
elliptical with blunt warts (nodulose). Cystidia on gills typically thin-walled. 


HABITAT: Solitary or in small groups on very rotten wood or in forest humus; widely 
distributed. It favors conifers but also grows with hardwoods; I have not seen it in our 
area, but there are dozens of similar species. 


EDIBILITY: Unknown, but do not experiment—it may very well contain muscarine! 


COMMENTS: There are innumerable little brown Inocybes with hairy or minutely scaly 
caps. They are differentiated largely on microscopic characters suchas the shape and size 
of their cystidia and spores. Most have an unpleasant or spermatic odor, and none should 
be eaten. This one is distinctive because it often grows on very rotten wood—highly 
unusual behavior for an /nocybe! Other brownish species—all typically terrestrial— 
include: J. lacera, widespread in a variety of habitats but especially common under aspen, 
with a torn-up or raggedly scaly cap and long, nearly cylindrical, sometimes warty spores; 
I. flocculosa, one of dozens of species with a hairy cap, smooth (bald) stalk, and smooth 
spores; and /. agardhii, one of several species with a woolly-scaly cap that hang out with 
alder and willow. For still other species, see the key to /nocybe. 


Inocybe calamistrata (Scaly Inocybe) 


CAP 1-4 cm broad, bell-shaped to convex, expanding only slightly in age; surface dry, 
breaking up into densely-arranged scales, dark brown to coffee-brown; margin not typi- 
cally splitting. Flesh thin; odor spermatic or fishy. GILLS adnate to adnexed or free, close, 
brown to dull cinnamon-brown or colored like cap, the edges whitish. STALK 4-10 cm 
long, 3-5 mm thick, equal or tapering upward, firm, covered with recurved scales(like cap) 
which may be obliterated or wear away in age; brown to dark brown (like cap), the base or 
lower portion dingy greenish-blue to olive-green (both insideand out). VEIL disappearing 
(not forming a distinct ring on stalk). SPORE PRINT brown; spores 9-13  4.5-6.5 
microns, elliptical-oblong, smooth. 


HABITAT: Solitary, scattered, or in small groups on ground under conifers or some- 
times hardwoods; widely distributed, but not common. I have seen it in several localities, 
but have yet to find it in our area. 


EDIBILITY: Unknown. A recent study revealed the presence of psilocybin. 


COMMENTS: The blue-green to olive-green stem base and scaly convex cap which does 
not split radially in age are the main features of this uninteresting agaric. Itis included here 
as a representative of those Inocybes with scales on both the cap and the stem. Others 
include: J. Aystrix, with small, brown to dark brown scales on both the cap and stalk; J. 
terrigena, larger and fleshier (in fact, somewhat reminiscent of a Pholiota), with golden- 
brown to cinnamon scales on the cap and stalk and sometimes a slight annulus(ring), wide- 
spread but especially common under aspen in the southern Rocky Mountains; /. caesar- 
tata, somewhat similar in color to /. terrigena but with smaller scales, fairly common in 
eastern North America; and finally, a very robust, unidentified local species with a dark 
brown scaly cap and several zones of concentrically-arranged dark brown scales on the 
stem (cap 5-12 cm broad, stalk 0.5-1.5 cm thick!). None of these have the blue-green or 
olive-green stem base of /. calamistrata. 
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HEBELOMA 


Small to medium-sized, terrestrial mushrooms. CAP typically viscid when wet and more or less 
smooth; white to buff, tan, or some shade of brown. Flesh often with a radishlike odor. GILLS 
adnate to adnexed or notched, usually brown at maturity; often with whitish edges. STALK fleshy, 
central; apex often powdery or with small flakes. VEIL usually absent or if present then cobwebby- 
fibrillose and evanescent. VOLVA absent. SPORE PRINT brown (or rarely reddish-brown). 
Spores typically elliptical, smooth or roughened, lacking a germ pore. Cystidia typically present on 
gill edges, often conspicuous. Cap cuticle filamentous. 


THIS is yet another faceless and featureless collection of brownish mushrooms. Those 
that are too large to qualify as “LBM’s” most certainly fall into the category of “BU M’s” 
(“Boring Ubiquitous Mushrooms”). The stalk is fleshy and the gills attached but not 
decurrent, giving the fruiting body the stature of a Tricholoma or Entoloma. The odor 
is usually mild or radishlike, not spermatic as in Inocybe, and the cap is typically smooth 
and viscid rather than dry and fibrillose orscaly. Hebelomais closely related to Cortinarius, 
but that genus has rusty-brown spores and a cobwebby veil (cortina). Some Hebelomas 
have a cortina, but can be distinguished by their duller spore color and/or the presence of 
sterile cells (cystidia) on the edges of the gills, plus the frequently powdered or flaky stem 
apex. Agrocybe is also similar, but has a cellular cap cuticle and usually grows in grass, 
dung, wood or wood chips, or cultivated soil. Hebelomas, in contrast, are largely mycor- 
rhizal. As a result, they are found in forests or at their edges or on tree-studded lawns and 
cemeteries. (However, H. syriense feeds on decaying corpses and is said to have led to 
the discovery of at least one crime!) 

About 200 species of Hebeloma occur in North America, but none are exceptionally 
distinctive or colorful. Whites, browns, tans, and buffs predominate, making identification 
on the basis of color hopeless. More minute measures of individuality must be taken into 
account, such as the size and shape of the cystidia and spores. Many mushroom-hunters, 
however, prefer to recognize only two varieties—the big brown ones and the not-so-big 
brown ones! Hebelomas should not be eaten, as some are definitely poisonous and the 
group as a whole is poorly known. Three widespread species are described here. 


Key to Hebeloma 
1. Spore print reddish to pinkish-brown or pinkish-cinnamon .......... 0.0.00. eee ueee 2 
1. Not as above; spore print dull brown or at times rusty-brown ........... 00.0 ce eee eeees 3 


Cap whitish when fresh, but often aging ochre, gray, or brownish; spores elliptical (oz angular) 
eee ee ee eee ee re H. sarcophyllum (see H. crustuliniforme, p. 464) 


2. Not as above; spores more or less angular ................0-++00- (see Entoloma, p. 242) 
3. Odor spermatic; cap often (but not always) umbonate and rather small . (see Jnocybe, p. 455) 
Pm NORM ON MR Mie eee ey ava ne ee eh OM ee Med cn, wins CEO is ca ae Se 4 
4. Veil present when young, disappearing or leaving remnants on the cap margin and/ ora slight 
rine (annulus) or ti brllosesheathromuite Stalkwm re ces pede o eae neees 5 

fee Cilla Ds cia mma INGM (ANY «ieee kh MM © Mk as avs ee be Os ke ed Gwe ea bes 6 
5. Lower portion of stalk sheathed with conspicuous veil remnants; cap often with veil remnants 
also, especially near margin .......... H. strophosum (see H. mesophaeum group, p. 465) 
Stalk not conspicuously sheathed with veilremnants ........ H. mesophaeum group, p. 465 
Cap small (typically less than 4 cm broad) and white to grayish, often hairy at margin; gills 
adnate to decurrent and peeling easily fromcap .......... (see Clitocybe & Allies, p. 148) 

IOI BS BUCO Sy ek MMe Se See gece Mia oo Oo oy oo i 


7. Growing on or near corpses, mainly in eastern North America; cap brown to reddish-brown . 
sorco ed ig oe lees e een eo con eso el i Se ee ee ee HZ. syriense 
7. Growing in woods, near trees, etc., but not on corpses; cap variously colored (including brown 
Gr (eddish-brGwn), common and Widespread). .— 2.0... cee ee eee ee eee e be nae 8 
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8. Cap typically brown to cinnamon-brown or dark reddish-brown (but sometimes paler brown 
and often shaded with gray or overlaid witha pallid sheen); stalk usually with small protruding 


Se H. sinapizans group & others, p. 465 
8. Cap white to buff, pale brown, tan, crust-colored, or yellow-brown; stalk often witha dandruffy 
Or scurly apex but not normally with scales” - weg. a ween. sees, | eee : 
OF n@cenr Sweety. muses, MEER eec ene ary Ei. H. sacchariolens (see H. crustuliniforme, below) 
9.” Odor typically mild’ or radishlike, etc., bunds weetee ee ee 10 


10. Cap viscid or slimy when wet; stalk apex usually dandruffy (with small white flakes); gills often 
with white edges; odor usually (but not always) radishlike; found in woods or on lawns near 
Lc re Se he Os H. crustuliniforme & others, below 
10. Not as above; cap only slightly viscid; found in wood chips, gardens, etc. (see A grocybe, p. 467) 


Hebeloma crustuliniforme (Poison Pie) 


CAP 3-11 cm broad, convex or broadly convex with an inrolled margin, becoming plane 
to obtusely umbonate or withan uplifted margin in age; surface viscid when moist, smooth, 
whitish to buff, pale tan, or crust-brown (usually darker toward center and paler at 
margin); margin naked. Flesh thick, white; odor distinctly radishlike. GILLS crowded 
(often appearing to slightly overlap one another), adnate or notched, pallid when young, 
becoming watery brown and finally dull brown; edges white and minutely scalloped, often 
beaded with water droplets in wet weather and brown-spotted when dry. STALK 4-13 cm 
long, 0.5-1.5 (2) cm thick, usually equal except for an enlarged base; solid, fibrillose; white 
or tinged cap color; apex powdered or with flakes or granules; base sometimes with white 
mycelial threads. VEIL absent. SPORE PRINT brown; spores 9-13 « 5.5-7.5 microns, 
elliptical or almond-shaped, smooth or minutely roughened. Cystidia abundant on edges 
of gills. 

HABITAT: Solitary, scattered, or in groups or troops on ground in woods or at their 
edges and on lawns or cemeteries near trees; widely distributed and common. In our area 
it is usually abundant from late fall through early spring under pine, and to a lesser extent, 
oak. It is by far our most common Hebeloma. 


EDIBILITY: Poisonous—it causes mild to severe gastrointestinal distress. 


COMMENTS: In spite of my general disdain for Hebelomas, I must admit this is a most 
attractive mushroom when fresh. The smooth, viscid, pallid to pie-colored cap, attached 


Hebeloma crustuliniforme is a common poisonous species with a whitish to pale tan cap, brown 
gills (at least at maturity), and radishlike odor. For photo of young buttons, see p. 466. 


1. A “toadstool,” Lactarius atroviridis (see comments under 
L. olivaceoumbrinus, p. 70). 


2. Lactarius deliciosus, p. 68; edible but not necessarily delicious. 
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3. Close-up of the “bleeding” latex 
of Lactarius rubrilacteus, p. 68. 


4, Lactarius indigo (Indigo Milk Cap), p. 69. 


5. Lactarius alnicola (Golden Milk Cap), p. 71, has a 
very peppery taste. 
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6. Lactarius rubrilacteus (also known as L. sanguifluus or the Bleeding Milk 
Cap), p. 68. 


7. Lactarius torminosus (Bearded Milk Cap), p. 73; common under birch. 


8. Lactarius corrugis, an edible eastern milk cap (see 
comments under L. volemus, p. 78). 


9. Lactarius fallax (Velvety Milk Cap), p. 77. 


10. Lactarius fragilis (Candy Cap), p. 80; smells like 
maple syrup when cooked or dried. 


11. Russula fragrantissima 
group, p. 92; can be fragrant 
or foul-smelling. 


12. Russula cyanoxantha, 
p. 94; like many Russulas, 
its color is extremely variable. 


13. Russula rosacea (Rosy 


102; as beautiful as it is delicious! 


15. Hygrophorus speciosus, p. 126; a beautiful larch- and pine-loving waxy cap. 


16. Hygrophorus pudorinus, p. 124, favors spruce. 


17. Close-up of the golden-flaked stalk of 
Hygrophorus chrysodon, p. 119. 


18. Hygrocybe psittacina (= Hygrophorus 
psittacinus), p. 118, is dark green or bright 
green when fresh but soon fades. 


Ray Gipson 


19. Hygrocybe conica (= Hygrophorus conicus 
or Witch’s Hat), p. 116, blackens when bruised 
or handled. 
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Hygrophorus puniceus), p. 114. 


20. Hygrocybe coccinea ( 
21. Hygrocybe punicea ( 


24. Omphalina 
luteicolor (see 
comments under 
O. ericetorum, [. 
223) grows in 
groups on rotting 
conifers. 


Sh te Me Ati 


22. Hygrocybe (= Hygrophorus) flavescens (Golden Waxy Cap), p. 115. 


23. Hygrocybe (= Hygrophorus) calyptraeformis 
(Salmon Waxy Cap), p. 117; pointed pink or 
salmon-colored cap is distinctive. 


25. Aspens and cottonwoods (p. 42) supply Pleurotus 
and Flammulina in the fall and winter, morels in the 
spring, Leccinum in the summer. 


26. Flammulina velutipes 
(Velvet Foot), p. 220. 


27. Pleurotus ostreatus 
(Oyster Mushroom), p. 134, 


growing on bush lupine by 
the ocean. 


Dan Harper 


28. Pleurotus ostreatus (Oyster Mushroom), p. 134. 
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31. Leucopaxillus amarus (Bitter 
Brown Leucopaxillus), p. 168. 
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32. Clitocybe (= Lepista) nuda (Blewit), p. 153. Some forms have only a slight 
lilac tinge; others are perfectly purple. 


33. Tricholoma flavovirens (Man on Horseback), p. 179. 


34. Clitocybe gibba, p. 157. 


35. Tricholoma pessundatum group, p. 185. 


36. Marasmiellus candidus, 
p. 206. 


37. Armillaria ponderosa (= Tricholoma magnivelare or White Matsutake), p. 191. 


38. Marasmius oreades (Fairy Ring Mushroom), p. 208, a common suburban 


lawn mushroom. 


40. Omphalotus olivascens 
(Western Jack-O-Lantern 
Mushroom), p. 147. 

39. Close-up of a cluster of 

Armillariella (= Armillaria) mellea 

group (Honey Mushroom), p. 196. 


41. Omphalotus olivascens (Western Jack-O-Lantern Mushroom), p. 147. 


43. Armillaria 
albolanaripes, p. 194. 


44. Xeromphalina campanella, 45. Marasmius plicatulus, p. 209; 
p. 222; these specimens are one of our most beautiful 
somewhat browner than normal. mushrooms. 


46. Mycena haematopus (Bleeding Mycena), p. 231. 
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48. Mycena murina group (Yet Another Mycena), p. 234, often 
fruits by the hundreds under pines. 


49. Collybia acervata, p. 215, grows in bundles under conifers. 


50. Amanita phalloides (Death Cap), p. 269; don’t expect this deadly species 


to be as green and pristine as these perfect specimens! 


51. Entoloma madidum, p. 243. 


52. Leptonia carnea, ‘i 
p. 250, is dark blue § 
and often iridescent. 


54. Amanita baccata (Sand 
Amanita), p. 273. 


53. Amanita virosa (Destroying Angel) 
(see comments under A. ocreata, 
(oe 271). 


55. Amanita magniverrucata, p. 274, has exaggerated warts on the cap. 


56. Amanita aspera (also called A. francheti), p. 278; cap color ranges from 
bright yellow to dark brown. 
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57. Banana slugs (see p. 29) 
prefer mushrooms to almost 
anything but other banana 
slugs. In this stage they are 
commonly called “Poor 
Man’s Peaches.” 


58. The yellow-capped variety of Amanita 
muscaria (Fly Agaric), p. 282. 


59, Amanita muscaria (Fly Agaric), p. 282; the red-capped variety. 
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60. Amanita caesarea group (Caesar’s Amanita), 
p. 284, has bright yellow to yellow-orange gills. 


61. Amanita calyptrata (=A. calptroderma or Coccoli, Coccora), p. 284. 
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62. Amanita calyptrata, 
p. 284; the dark-capped 
(fall) form. 


63. Amanita calyptrata, 

p. 284; the winter-spring 
form with a pale yellow to 
whitish cap. 


64. Amanita velosa (Springtime Amanita), p. 286, often grows 
at the edges of meadows when spring wildflowers are in bloom. 


65. Amanita pachycolea 
(Western Grisette), 

p. 290; young 
specimens with dark 
brown caps. 


66. Amanita pachycolea (Western Grisette), 
p. 290; mature specimen with a paler cap. 


67. Close-up of the glutinous veil in 
Limacella illinita, p. 292. 


68. Volvariella speciosa, p. 259, is 
abundant in gardens and cultivated fields. 


69. Lepiota rachodes (Shaggy Parasol), p. 297. 


70. Lepiota lutea (= Leucocoprinus luteus), 
p. 302, grows in lawns, gardens, flower pots. 


71. Agaricus campestris (Meadow Mushroom or Field Mushroom), p. 318. 


72. Agaricus californicus, p. 327, a mildly poisonous mushroom often 
mistaken for the meadow mushroom. 


73. Agaricus cupreobrunneus (Brown Field Mushroom), p. 319. 


74. Agaricus fuscofibrillosus, p. 325, is 
one of several species that “bleed” 
(stain red) when cut. 


75. Agaricus subrutilescens (Wine-Colored Agaricus), 
p. 326; can be slender (as shown here) or robust. 


76. Agaricus praeclaresquamosus (=A. meleagris), p. 329; poisonous to many 
people. 


77. Agaricus augustus (The Prince), p. 337; it is also shown on the front cover. 
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78. Agaricus osecanus group (Giant Horse Mushroom), p. 333, differs 
microsopically from the better known A. arvensis. 


79. A Greedy Person (see p. 27) laden with giant horse mushrooms 
(Agaricus osecanus group, p. 333). Turn to next page to see what happens 
to Greedy People. 


80. Crack in the soil caused by 
Agaricus bitorquis (=A. 
rodmani), p. 321, a delicious 
edible mushroom that often 
grows underground. This picture 
is dedicated to those purists 
who insist that mushrooms must 


be photographed exactly as 
they occur in nature. 


81. What happens to Greedy People (see p. 27 
and Color Plate 79). 


84. A long-stemmed 

form of Endoptychum 
depressum, p. 730; it looks 
like an Agaricus but lacks 
gills. 


85. Coprinus comatus 
(Shaggy Mane), p. 345. 


82. Agaricus subrufescens 
(Almond Mushroom), 

p. 336; smells and tastes 
like almond extract. 


83. Panaeolus solidipes 
(=P. phalaenarum), 
p. 35). 


86. Coprinus lagopus group, 
p. 250: 


are ls 


87. Coprinus plicatilis, p. 352; the 


cap is oval when younger. 
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88. Psilocybe cyanescens, p. 371, stains blue when bruised. 


91. Stropharia aeruginosa 
(Blue-Green Stropharia), 
p. 380. 


92. Naematoloma fasciculare (Sulfur Tuft), p. 382. 


93. Naematoloma aurantiaca, p. 


94, Naucoria vinicolor, 
p. 404, a rare mushroom. 


95. Pholiota aurivella group (Golden 
Pholiota), p. 390; the caps are very 
slimy when wet. 


96. Pholiota squarrosa (Scaly Pholiota), p. 389. 


99. Gymnopilus spectabilis group, p. 410. The bark has been 
stripped away to show the base of the cluster; it is not 
normal for the caps to be so misshapen. 


100. Phaeocollybia californica, p. 415, grows in troops or loose bundles. 


101. Rozites caperata 
(Gypsy Mushroom), 
p. 412; note wrinkled 


cap. 


103. Close-up of the collapsed 
cortina (cobwebby veil) of a 
Cortinarius (p. 417); the 
rusty-brown color is caused by a 
coating of spores. 


104. Cortinarius 
collinitus group, 
p- 431; the cap is 
slimy when wet. 


105. A young Cortinarius cedretorum (p. 439), 
sliced in half to show the cobwebby veil or 


cortina. 


106. Cortinarius traganus, p. 447, a common conifer-lover. 


107. Little Brown Mushrooms 108. Cortinarius squamulosus, 
(“LBM’s”), p. 32, on a wet stump. p. 445; note the bulbous base. 
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109. Cortinarius violaceus, p. 446, is deep purple to nearly black. 


110. Close-up of the forked gills of Hygrophoropsis 
aurantiaca (False Chanterelle), p. 479. 


111. Phylloporus rhodoxanthus (Gilled Bolete), p. 480; the 
gills often stain blue or greenish when bruised. 


112. Gomphidius subroseus (Rosy Gomphidius), p. 483, is 
associated with Douglas-fir. 


113. Chroogomphus vinicolor (Pine Spike), p. 485; cap 
ranges from grayish to orangish to wine-colored or reddish- 
brown. 


114. Suillus pungens (Pungent 
Slippery Jack), p. 503, grows under 
pine, often with pine spikes. 


115. Suillus brevipes (Short-Stemmed Slippery Jack), p. 501. 


116. Suillus sibiricus (Siberian Slippery Jack), p. 498. 


17. Suillus ponderosus 
(see comments under 
S. caerulescens, p. 496). 


118. Suillus luteus 
(Slippery Jack), 
p. s0e 


119. Suillus fuscotomentosus (Poor Man’s 
Slippery Jack), p. 504. 


120. Close-up of the glandular-dotted stem 
of Suillus fuscotomentosus, p. 504. 


123. Fuscoboletinus 


ochraceoroseus 
(Rosy Larch 
Bolete), p. 506, 
may be hard to 
pronounce but is 
easy to see. 


125. Boletellus 


Li) russellii, p. 509, has 
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124. Suillus lakei, p. 495, is common under Douglas-fir. 


126. Fuscoboletinus spectabilis (Bog Bolete) (see key to Fuscoboletinus on p. 506). 


127. Boletus mirabilis, p. 521; a mature 
specimen growing on a buried hemlock log. 


129. Boletus mirabilis, p. 521; this specimen 
is younger and darker-capped than #127. 


130. Boletus rubripes (Red-Stemmed Bitter Bolete), p. 524; 
young specimens. 


131. Boletus flaviporus, p. 522. Pores are brilliant yellow —this 
photograph does not do them justice! 


132. Boletus dryophilus, 
p. 520, is often shorter and 
stouter than shown here. 


133. Boletus regius (Red-Capped Butter Bolete), 
p. 526; unusually small specimens. 


134. Boletus appendiculatus (Butter Bolete), p. 525; pores 
normally stain blue when bruised. 


135. Boletus erythropus, p. 526, 
is one of many boletes that stain 
blue when cut open. 


136. Boletus subvelutipes (see comments 
under B. erythropus, p. 526). 


138. Boletus haematinus 
(see comments under 
B. pulcherrimus, 


139. Boletus frostii, p. 528; note the red 
cap and netted stalk. 


140. Boletus aereus (Queen Bolete), p. 531. Cap is dark brown 
beneath a whitish bloom when young, cinnamon-brown or paler 
in age. 


141. Boletus barrowsii (White King Bolete), p. 529. 


142. A basket of Boletus edulis (King Bolete), p. 530. 


143. Boletus edulis (King Bolete), p. 530. This red-capped variety is abundant in 
the Rocky Mountains in late summer when many of the wildflowers bloom. 


145. Leccinum manzanitae 
(Manzanita Bolete), p. 539. 


146. Leccinum ponderosum (see comments 
under L. manzanitae, p. 539). 


147. Leccinum insigne (Aspen Bolete), p. 540. 


149. Tylopilus 
gracilis (see 
comments under 
T. chromapes, 

Pp: 538) 1s a 
common eastern 
bolete. 


148. Gyroporus castaneus, p. 510, 
has a strong, nutty flavor. 


150. Tylopilus felleus (see comments under 
T. indecisus, p. 535), a bitter-tasting eastern bolete. 


151. Polyporus tuberaster (Stone Fungus), 
p. 563, fruits from an underground “tuber.” 


152. Fistulina hepatica (Beefsteak Fungus), p. 553, with banana slugs and 
chinquapin; this is a mature individual. 


153. Phaeolus schweinitzii, p. 570; young, colorful specimens. 
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154. Laetiporus sulphureus (Sulfur Shelf), p. 572. These 
juicy specimens are just emerging. 


155. Laetiporus sulphureus, 
p. 572. A mature 30-Ib. 
cluster. 
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161. Dentinum (= Hydnum) 
repandum (Hedgehog 
Mushroom), p. 618. In coastal 
California it can often be found 
when the wild irises are in 


bloom. 


160. Hydnellum peck 
(Strawberries and Cream), 

p. 627, exudes red droplets in 
wet weather. 


162. Dentinum repandum (Hedgehog Mushroom), p. 618, has spines 
underneath the cap instead of gills or pores. 


Herb Saylor 


163. Hericium abietis, p. 614, can weigh 50 Ibs. or more! 


164. Hericium ramosum, p. 615, 1s more delicate than the above species. 


TE 


165. Hydnum scabrosum group (Bitter Hedgehog), p. 620. 


166. Clavariadelphus truncatus, p. 634, is a conifer-loving club fungus. 


168. Ramaria araiospora 
(Red Coral Mushroom), 
oe (ca 


167. Clavaria purpurea 
(Purple Fairy Club), p. 637. 


169. Clavulina cinerea (Ashy 
Coral Mushroom), p. 641. 


170. Tremella mesenterica 
(Witch’s Butter), p. 673. 


171. Clavariadelphus 
ligula, p. 633, often 
grows in troops 
under conifers. 


172. Sparassis crispa (=S. 
radicata or Cauliflower 
Mushroom), p. 657. 


173. Tremella foliacea 
(Brown Witch’s Butter), 
p.072: 


174. Gomphus floccosus group (Scaly Chanterelle), p. 661; the caps are not 
always as brightly colored as these. 


175. Cantharellus cibarius (Chanterelle), p. 662. This clean, slender-stemmed, 
yellow form is common in eastern North America. 


176. Gomphus clavatus 
(Pig’s Ears), p. 661. 
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177. The gills of this eastern 
chanterelle (Cantharellus 
cibarius, p. 662) are unusually 


thin, deep, and well-developed. | 


178. Cantharellus cibarius (Chanterelle), p. 662; the large orange form common 


on the west coast. 


180. Cantharellus infundibuliformis 
group (Funnel Chanterelle, Winter 
Chanterelle), p. 665, a common 
northern species; also called 

C. tubaeformis. 


181. Cantharellus cinnabarinus 
(Red Chanterelle), p. 664, a 
common eastern species. 


182. Craterellus cornucopioides (Horn of Plenty), p. 666, blends in well with its 
surroundings. The caps are black when moist, brown in dry weather. 


183. Polyozellus multiplex (Blue Chanterelle), p. 668, a deep blue or violet-tinged 
conifer-lover. 


184. In coastal California, giant puffballs (Calvatia gigantea 
group, p. 682) often grow on poppy-laced hillsides. 


185. Pisolithus tinctorius, p. 712; a 
young specimen sliced open to 
show the numerous spore capsules. 


186. Calvatia booniana 
(Western Giant Puffball), 
p. 684; these rather small 
specimens are much too 
old to eat. 


188. Calostoma 
cinnabarina, 

p. 718, a colorful 
stalked puffball. 


187. Battarrea 


phalloides, p. 717, 
usually grows in deserts 
or sandy soil. 


Michael Fogden 


189. Pisolithus tinctorius (Dead 
Man’s Foot), p. 712; common in 
poor soil, along roads, in patios 
and parking lots. 


Phil Sharp 
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191. Dictyophora indusiata (Basket Stinkhorn), 
p. 770, is tropical, but a closely related species 
occurs in eastern North America. 


192. Lysurus mokusin (Lantern Stinkhorn), p. 776. 
Like other stinkhorns, this species relies on flies for 
spore dispersal. 


193. Phallus impudicus 
(Stinkhorn), p. 768; 
mature specimen. 


195. Mutinus elegans 

(Dog Stinkhorn) (see 
comments under 

M. caninus, p. 771). 


194. A stinkhorn “egg” (Phallus impudicus, 
p. 768) sliced open to show the olive-colored 


spore mass. 


196. Mutinus elegans 
(see comments under 
M. caninus, p. 771); 
sometimes called 
“Devil’s Dipstick.” 


198. A Clathrus archeri (p. 
774) “egg” sliced open to 
show the mucilaginous 
spore mass. 


197. Clathrus archeri (Octopus Stinkhorn), 
p. 774; a mature specimen. 


199. In Oregon, black morels (Morchella elata group, p. 790) are often found 
with calypso orchids. 


200. Neolecta irregularis 
(Irregular Earth Tongue), 


Deol 


201. The coastal California version of the white morel (Morchella 
deliciosa, p. 789); ridges are whitish when very young. 
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202. Black morels (Morchella elata group, p. 790) are easily overlooked because 
chella esculenta (Morel), p. 787 


they look like fallen pine cones. 


203. Mor 


206. Gyromitra esculenta 
(False Morel, Brain 


205. Verpa bohemica Mushroom), p. 801. 
(Early Morel), 
jon W355, 


207. Peziza domiciliana, p. 822, a common indoor cup fungus. 


210. Sarcoscypha coccinea (Scarlet Cup 
Fungus), p. 836. 


211. Caloscypha fulgens (Snowbank 
Orange Peel Fungus), p. 837, is usually 
greenish- or bluish-stained. 


213. Pachyphloeus citrinus 
(Berry Truffle), p. 856. 


214. Microglossum viride (Green Earth Tongue), p. 870; 
young specimens. 


215. Leotia lubrica 
(Jelly Babies), p. 874. 


216. Hypomyces lactifluorum 
(Lobster Mushroom), p. 884. 


217. “Too many mushrooms.” Overindulgence is a frequent 
cause of so-called “mushroom poisoning” (see p. 888). 
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(usually notched) brown gills, absence ofa veil, and radishlike odor( which is usually quite 
pronounced but sometimes slight) are the important fieldmarks. You will undoubtedly 
encounter several subtlely different species which more or less fit the above description, 
but they can only be differentiated microscopically. Other species: H. hiernale is smaller 
(cap about 3 or 4cm broad), with only a slight radish odor and gills not beaded with drop- 
lets. H. sacchariolens is distinguished by its strong sweet or fruity odor. H. albidulum is 
one of several species with a white or whitish cap and little or no odor. H. sarcophyllum 
is an unusual but distinctive mushroom with a chalk-white cap that may become reddish- 
gray or brownish-tinged in age, deep flesh-colored gills, and reddish-brown spores. It 
resembles Pluteus pellitus, but has attached gills and grows on the ground. It could also 
be mistaken for an Entoloma, but does not have angular spores. None of the above species 
should be eaten. 


Hebeloma sinapizans group (Scaly-Stalked Hebeloma) 


CAP 4-13 (20) cm broad, convex to broadly convex with an inrolled margin, becoming 
plane or with an uplifted, often wavy margin; surface slightly viscid when moist, smooth, 
brown to cinnamon, ochre-brown, pinkish-tan, or dark reddish-brown, but often shaded 
with gray or overlaid with a pallid sheen toward margin, which is at first minutely cottony. 
Flesh thick, whitish; odor usually distinctly radishlike. GILLS close, usually adnexed or 
notched, pallid becoming pale brown, then dull brown or dull cinnamon, the edges 
minutely serrated and often beaded with droplets in wet weather and brownish-dotted 
when dry. STALK 4-13 cm long, 1-3 cm thick, usually swollen at base, whitish, with distinct 
pallid to brownish flakes or protruding scales; apex usually powdered with small white 
granules; firm, solid. VEIL absent. SPORE PRINT dull brown; spores 10-13 x 6-8 
microns, elliptical, obscurely roughened. Cystidia present on gill edges. 


HABITAT: Scattered to gregarious, sometimes in rings, on ground under both hardwoods 
and conifers or near planted trees on lawns; widely distributed. This species “complex” is 
fairly common in our coastal pine forests in the late fall, winter, and early spring. Elsewhere 
it often grows with oak and a related species (see comments) is fond of aspen. 


EDIBILITY: Poisonous—it causes nausea, vomiting, diarrhea, etc. 


COMMENTS: This large, sturdy species or species “complex” is best recognized by its 
brown to reddish-brown cap, thick stem adorned with small scales, absence ofa veil, and 
dull brown, usually notched gills. It is our largest Hebeloma, more robust than H. crustu- 
liniforme, and not nearly as attractive. It might be mistaken fora dull colored Cortinarius 
were it not for the absence of a cortina eveninsmall buttons. Itissometimes found growing 
with Tricholoma imbricatum, which has a brown cap, white to flesh-colored gills, and 
white spores. Other species: H. insigne is a robust, scaly-stemmed species that occurs 
commonly under aspen and conifers in the mountains of Colorado and New Mexico. 


Hebeloma mesophaeum group (Veiled Hebeloma) 


CAP 2-6.5 cm broad, convex or umbonate, expanding to broadly umbonate, plane, or 
with margin uplifted in age; surface smooth, viscid when moist butsoondry, color variable 
but usually dark brown to vinaceous-brown or reddish-brown at the center and paler 
(grayish, pinkish, buff, or even whitish) at the margin, often fading in age to dingy brown 
or tan and often adorned with thin filmy or fibrillose patches of veil material at or near the 
margin, which is inrolled when young. Flesh watery brownish or whitish; odor and taste 
typically radishlike (but in some variants mild and in others pungent and/or bitter). 
GILLS close, adnate to adnexed or notched, whitish or grayish becoming brown, finally 
dull brown; edges usually whitish. STALK 3-8 cm long, 3-8 (10) mm thick, more or less 
equal, fibrillose, whitish to dingy brownish, slowly become dark brown from base upward; 


Left: Hebeloma crustuliniforme (p. 464). Note brown gills and shape of buttons (bottom). Right: 
Hebeloma mesophaeum group. The evanescent veil (not visible here) often leaves fibrils on stalk. 


apex often mealy. VEIL cobwebby-fibrillose, white to grayish or buff-colored, thin, 
disappearing or forming a slight fibrillose zone on stalk. SPORE PRINT brown; spores 
7-11 x 5-7 microns, elliptical, minutely roughened. Cystidia present on gill edges. 


HABITAT: Widely scattered to densely gregarious on ground in woods and near trees; 
widely distributed. In the northern United States this species and its numerous look-alikes 
are common under conifers, especially in cool weather (fall, spring). In our area they occur 
only sporadically, but I have seen thousands of specimens in a cottonwood-willow 
woodland adjacent to a small reservoir, in February and March. 


EDIBILITY: To be avoided—several Hebelomas are poisonous and all are difficult to 
identify. 


COMMENTS: The presence of a cortina (cobwebby veil) in young specimens distin- 
guishes this species and its close relatives from the larger, more prominent members of the 
genus such as H. crustuliniforme and H. sinapizans, but leads to confusion with /nocybe 
and Cortinarius. The former, however, usually has a silky to fibrillose or scaly cap, while 
the latter has a brighter (rusty-brown) spore print and lacks cystidia on the gill edges. 
There are dozens of equally drab veiled Hebelomas which are best differentiated from 
H. mesophaeum microscopically. (A recent monograph by Alexander Smith, Verna 
Stucky Evenson, and Duane Mitchell recognizes nearly 100 veiled species in the western 
United States alone!) Among them are: H. strophosum, very similar and widespread, 
with a thicker, more persistent veil that forms a woolly sheath on the stem below the fibril- 
lose annulus (ring); and H. fastibile, one of several larger, fleshier species with a reddish- 
brown cap with paler inrolled margin and a thicker (1-1.5 cm) stalk. 
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TWO microscopic features separate this rather small brown-spored family from the 
Cortinariaceae: the cap cuticle is typically cellular (composed of round to pear-shaped 
cells) and the spores are smooth and usually furnished witha large germ pore that gives 
them a truncate (chopped-off) appearance. People not armed witha microscopeare better 
off learning the three genera in the Bolbitiaceae (Bolbitius, Agrocybe, and Conocybe) 
individually, rather than trying to devise an unwieldy set of ifs, buts, and ands for 
distinguishing them as a unit in the field. The Coprinaceae also havea cellular cap cuticle 
and spores witha germ pore, but give a much darker (purple-brown to black) spore print. 

Like the Coprinaceae, the Bolbitiaceae are mostly frail, saprophytic fungi. They growin 
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grass, dung, decaying wood, and humus and are among our most common suburban 
mushrooms. In contrast, the bulk of the Cortinariaceae are mycorrhizal sylvan fungi. 

Owing to their fragile consistency, the Bolbitiaceae have little food value. The three 
common genera are keyed below. If your “LBM” does not key out persuasively, check 
Galerina, Tubaria, & Allies (p. 399), and see comments on p. 32 


Key to the Bolbitiaceae 


1. Cap viscid when moist and conspicuously striate at maturity, at least at margin; fruiting body 


soft, sometimes dissolving somewhat in wet weather ...............04. Bolbitius, p. 473 
1. Notas above(cap may be viscid or striate but generally not both) ........ EOE LES Sr 2 
2. Cap typically conical to bell-shaped, at least when young; spore print ochre-brown to bright 
WISH OseMMMA MON=DIOWN «2... 2.6.4 ee dase ce bese vad chou eee tes Conocybe, p. 470 
2. Spore print dull brown to rich brown (“coffee-brown,” “cigar-brown,” “earth brown,” etc.), or 
lf bipinventbanicap CONVEX to planes 2.42... hn ey ore ew be be 3 
3. Gills yellowish to orangish; spore print more or less rusty-orange .. (see Gymnopilus, p. 407) 
3. Not as above; spore print dull brown torich brown ...............0.05 A grocybe, below 
AGROCYBE 


Small to medium-sized, saprophytic mushrooms. CAP convex to plane or broadly umbonate, 
smooth or cracked but not truly scaly, dry orslightly tacky, rarely striate. GILLS typically attached, 
brown to rusty-brown at maturity. STALK central, thick or thin, not markedly fragile (usually 
pliant). VEIL present or absent, sometimes forming an annulus (ring) on stalk. VOLVA absent. 
SPORE PRINT brown. Spores smooth, usually with a germ pore. Cap cuticle typically cellular. 


AGROCYBE is a difficult genus to characterize. The most common species are best 
recognized by their smooth or cracked (but not scaly), convex to plane cap, brown spores, 
and occurrence in grass, manure, wood chips, or cultivated ground. In some types a 
membranous veil is present and in others it is not. Some species resemble Hebeloma and 
Pholiota and have been keyed out with those genera (several Agrocybes were originally 
placed in Pholiota); others resemble Stropharia, but can be distinguished by their browner 
or brighter spore color. 

Several Agrocybes are edible, but extreme care must be taken not to confuse them with 
the metagrobolizing masses of nondescript brown-spored mushrooms—particularly the 
poisonous Hebelomas. The two species described here are among our most common 
urban and suburban fungi, but also grow in rural and wooded habitats. 


Key to Agrocybe 
1. Stalk 5-15 mm thick, with a prominent basal bulb; found in manure, greenhouses, mushroom 
Loni, Git, See Pewee, ee eerie et eee Selene ae (see Conocybe, p. 470) 
ee Otdseibovelbtininy STOW It Mae) MF. BM i Me ea ee eke ne ene 2 
2. Partial veil present and membranous or kleenexlike (check young specimens if unsure!), often 
(but not always!) forming a ring on stalk or leaving pieces of tissue oncap margin ....... 3 
Not as above; partial veil absent or rudimentary and evanescent ...............2 000005 8 


3. Growing on ground in woods; cap dark brown to rusty-brown, often viscid or slimy when moist; 
cap margin often striate in age, gills often decurrent A. erebia (see A. praecox group, p. 469) 
Se NRE SO We tae dea ee ges oe rrr a 


4. Cap margin striate when moist; cap usually less than 5 cm broad and usually hygrophanous 


(indingimiankedlhy asaiedics) fs. eee: Meee (see Galerina, Tubaria, & Allies, p. 399) 
Bre INO GRECO re ais ot OM ee ee ae D 
5. Found in swamps and other wet places; cap typically 3 (4) cm broad or less; stalk 24 mm thick 
Ly ede RM ee ho eI a A. paludosa 
5. INOUE NOONE a hgh ae Sone I eo ece soe ae 6 eee 6 


Growing on hardwoods, often clustered; southern. A. aegerita(see A. praecox group, p. 469) 
IN OURS MOS iowa ceo oA cbt ons le ee er ra are q 
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7. Cap olive-brown to yellow-brown, tan, creamy, or whitish; veil membranous or kleenexlike(not 
fibrillose); stalk lacking scales; cap not normally viscid; found in grassy or cultivated 
areas OF OM wOOd.chips Or SOMETIMES IN WOOdS ~~. na... n.----- A. praecox group, p. 469 

TINGHUPISEEUENONVS vec = eggs > cnsg » pepe” <n aah (see Pholiota, p. 384) 

Fresh cap dark brown to grayish-brown; in groups or clusters on dead hardwoods . A. firma 

NGL i a A Mk kn oh eS Pe ee ee, re 

Cap medium-sized (5 cm or more); stalk usually 4 mm thick or more ..................... 
) ee rene, is A. sororia (see A. pediades group, below) 

Capsmall; stalk generallyless thant mim thick se we ooo ee 10 


oOo oo ~)} 


10. Eithercap translucent-striate when moist or cap hygrophanous(brown fading to buff or whitish 
as it loses moisture) and gills adnate to decurrent ..(see Galerina, Tubaria, & Allies, p. 399) 


al Gee ail i nnn MM ey nh bee eee ole es eee 1] 
1!. Spore print rusty-brown or brighter; stalk white and/ or cap 3-6 cm broad; found on dung and 

Mmanuhe mot COmMmGn. .....55......-..8..8.., a. eee (see Conocybe, p. 470) 
lie “Notagabeve; found mgrassyronopenplacéssalsoumdung y. caeeeeesees. a... eee. t2 


12. Cap wrinkled or pitted, white to pale tan; subtropical and tropical (on lawns, etc.) A. retigera 
2. Motasabove; widespreatbandcommonm ...............4:RE... A. pediades group, below 


A grocybe pediades group (Common Agrocybe) 


CAP 1-3 (4) cm broad, hemispherical (rounded) to convex, or sometimes broadly convex 
to plane in age; surface dry or slightly viscid, smooth or sometimes fissured (with cracks) 
in age, usually ochre to golden-brown or yellow-brown, but varying to yellowish-buff, 
creamy, or even rusty-brown; margin not striate, but sometimes with whitish veil rem- 
nants. Flesh thin, pallid; odor mild or farinaceous. GILLS close, at first adnate but often 
seceding; pallid, soon becoming brown to rusty-brown or cinnamon-brown. STALK 2-5 
(7)cmlong, 1.5-3 (6) mm thick, more or less equal, dry, pallid or buff to yellow-brown (often 
paler at apex, darker below); often longitudinally striate. VEIL absent, or if present then 
evanescent and fibrillose (zot membranous) and either disappearing or leaving slight 
remnants on the cap margin and/or stalk. SPORE PRINT brown; spores 9-13 =< 6.5-8 
microns, elliptical, smooth, truncate from an apical germ pore. 


HABITAT: Scattered to gregarious in grass and cultivated ground, dung or manure, or 
in sand; widely distributed and common, flourishing in our area whenever conditions are 
conducive. In warm weather it can often be found mingling with Marasmius oreades, 


Agrocybe pediades group. A nondescript little agaric common in dung, lawns, and other grassyareas. 
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Panaeolus foenisecii, and Conocybe lactea; in cool weather it associates with Psilocybe 
coprophila, Stropharia semiglobata, and the Panaeolus campanulatus group. 


EDIBILITY: Edible, but not recommended; it iseasily confused with poisonous “LBM’s.” 


COMMENTS: The yellowish cap, brown spores, absence of a ring, and small size typify 
this commonplace, lawn-loving “LBM” and its close relatives. The cap is not conical as in 
Conocybe and Panaeolus, and the spores are neither purple-brown nor purple-black 
as in Stropharia, nor white as in Marasmius. Small Hebeloma species are similar, but 
generally grow near trees or in the woods and havea filamentouscap cuticle. Other species: 
A. pediades var. platysperma has larger spores and frequently has watery spots or streaks 
on the cap; A. semiorbicularis (=Naucoria semiorbicularis) is said to have a slightly viscid 
cap and broader spores, but is otherwise identical; A. arvalis(=A. tuberosa) isa rare species 
that arises from a small, black, easily-overlooked “tuber” (sclerotium); A. amara has a 
bitter taste and grows indense groupsin manure or greenhouses; A. sororiaisa much larger 
species (cap 5-15 cm broad, stalk 0.5-1.2 cm thick) with a tan to tawny cap and bitter taste. 
It resembles A. praecox but lacks a veil. I have found it fruiting abundantly on wood chips 
ina garden. For another photo of the A. pediades group, see p. 43. 


A grocybe praecox group Color Plate 102 
(Spring Agrocybe; Early Agrocybe) 

CAP (2) 3-10 cm or more broad, convex or broadly umbonate to plane, orat times withan 
uplifted margin in age; surface dry or slightly tacky, smooth orinage sometimes cracked or 
fissured; creamy to creamy-ochre, yellow-brown, tan, hazel-brown, or olive-brown; 
margin often with veil remnants, not striate. Flesh white or pale ochre, soft; odor mild to 
farinaceous; taste mild or more often somewhat bitter tofarinaceous. GILLS close, broad, 
adnate but often seceding; at first pallid, then light brown to grayish, finally dull brown or 
ochre-brown. STALK 3-13 cm long, 0.3-1 or more cm thick, equal or tapered below (or 
occasionally enlarged below), white or pallid, but often brownish-stained below in age; 
fibrillose-striate, the base usually with white mycelial threads. VEIL membranous but thin; 
forming a fragile, superior, skirtlike ring on stalk or leaving remnants on cap margin or 
gills or disappearing entirely. SPORE PRINT rich brown("cigar-brown”); spores 8-12 x 5- 
7 microns, elliptical, smooth, truncate from the apical germ pore. Cap cuticle cellular. 


HABITAT: Solitary, scattered, or gregarious in grassy or cultivated areas, along roads, in 
wood chips, gardens, woods, etc.; widely distributed, fruiting mainly inthe spring. In our 
area this species “complex” is among the very common early spring mushrooms mush- 
rooms (February-April), but occurs at other times also. The largest fruitings I’ve seen 
were in iceplant along a freeway offramp and on a parkway mulched with wood chips. It 
also occurs fairly commonly under mountain conifers in the spring. 


EDIBILITY: Edible, but not recommended. The taste is mediocre at best, disgusting at 
worst, and there are a number of variants in this group whose edibility is unknown. 


COMMENTS: Originally called Pholiota praecox, this attractive fungus can be found 
almost anywhere but is especially common in towns and along rural roads. The creamy to 
brownish cap, membranous veil (check young specimens! ), brown spores, and habitat are 
the telltate traits. Both slender and fairly robust forms occur, and both are quite attractive 
in their prime. Specimens with a well-formed ring are reminiscent of Agaricus, but the gills 
are adnate (at least when young) and never pink or chocolate-brown. Stropharia species 
(e.g., Stropharia semiglobata and relatives) arealso very similar, but havea darker (purple- 
brown to black) spore print and stickier cap. Confusion with Pholiotaand Rozites is also 
possible, but the habitat and absence of scales or fibrils on the cap and stem should 
distinguishit. Inmy experience, the veilformsa distinct ring onthe stalk less than 50% of the 


Left: This member of the Agrocybe praecox group is darker and more robust than the typical form 
shown in the color plate. It usually grows in wood chips and may well be a distinct species. Right: 
Agrocybe erebia (see comments below) has an even darker (brown) cap and slightly decurrent gills. 


time, but usually leaves at least some vestiges on the cap margin or gills. The “typical” 
form has a creamy cap (see color plate) and ranges from slender to fairly robust. Another 
common form (probably a distinct species) favors wood chips, is usually gregarious or 
clustered, has a darker (hazel-brown to olive-brown) cap when young, and is fairly robust 
(see photo above). Also similar are: A. acericola, with a yellow-brown cap when young 
and better-formed ring, growing on decayed wood; and A. dura (formerly Pholiota ver- 
miflua), with a whitish to ochre-tinged, often cracked cap and slightly larger spores, found 
in cultivated and disturbed ground. Other species with a membranous veil include: A. 
erebia, a terrestrial woodland species with a dark brown, often viscid cap and/or slightly 
decurrent gills (see above photo); and A. aegerita (=A. cylindracea), a medium-sized to 
large edible southern species that usually grows in clusters on hardwoods (often living) 
such as willow, poplar, and box elder. The latter species is prized in Europe and grown 
there commercially. It has a yellowish to grayish-brown to fulvous-tinged, often wrinkled 
cap and typically has a well-formed annulus (ring) on the stalk. 


CONOCYBE (Cone Heads) 


Mostly fragile, little brown mushrooms saprophytic on grass, dung, moss, and humus. CAP some- 
times convex but usually conical or bell-shaped. GILLS attached or free, usually rusty-brown to 
cinnamon-brown at maturity. STALK central, usually thin and fragile, often hollow. VEIL present 
or absent, sometimes forming an annulus (ring) on stalk. VOLVA absent. SPORE PRINT rusty- 
brown to cinnamon-brown to ochraceous. Spores smooth or rough, typically with a germ pore. 
Cap cuticle cellular. 


CONOCYBES are often called “dunce caps” or “cone heads” because they usually have a 
conical or bell-shaped cap. They are mostly fragile, often ephemeral, Mycena-like mush- 
rooms with a slender stem and rusty-brown to ochre-brown spores. They are some- 
times confused with Psi/ocybe, but have brighter brown spores. Among the brown- 
spored mushrooms, they are apt to be confused with Bolbitius, which usually has a dis- 
tinctly viscid, striate cap, and Galerina, which has a filamentous rather than cellular cap 
cuticle and an often viscid and/ or translucent-striate cap. One prominent exception to the 
above is C. intrusa(keyed below), a rather fleshy mushroom witha thick stalk and convex 
cap. It resembles a Hebeloma and was originally classified as a Cortinarius, but micro- 
scopic characteristics plus its rusty-colored spore print relate it to Conocybe. 

The “cone heads” are partial to warm weather and fruit in great abundance on watered 
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lawns. Some, such as C. /actea, are so frail that they shrivel up or topple over a few hours 
after appearing. The edibility of most Conocybes is unknown, but they are muchtoo small 
to be of food value and at least one species, C. filaris, is dangerously poisonous. Conocybe 
is a fairly large genus with over 50 species in North America. As these are largely differ- 
entiated on microscopic characters, only three are described here. 


Key to Conocybe 
FE) Veilipresent, usually forming a distinet ring (ammulus) Onstalk ".....-.......0462-000-005 2 
Peeey cll bsenil Or cvanescent, ROMOrMING aN ANNUIUS .. os. .6..M.. 8... 8. BM es. 4 
ca Growingion dune Ommanure .............6.65. C. stercoraria (see C. filaris group, below) 
Grom impametamsawO Obl CHIPS, MOSS, CLC... ese. .2 oc oes cece out ab deh wees bee cae ee an 3 
3. Cap tawny-brown to orange-brown to brown; annulus often prominent and movable ...... 


bate oon gn eee are er eee C. filaris group, below 
3. Cap reddish-brown to reddish-cinnamon when moist or sometimes yellower, fading as it dries; 
annulus not movable, usually small or obscure ....(see Galerina, Tubaria, & Allies, p. 399) 


4. Stalk 0.5-1.5 cm thick, usually with a bulbous or thickened base; cap convex to nearly plane, 
2.5-9 cm broad, viscid when moist, whitish to tawny to ochre-brown or even reddish-brown; 
growing in hothouses, mushroom farms, compost, etc. ......... 00.0 cece eee ee C. intrusa 

IN Fes:iecres meni Ve Oi we PE Fee serctic dat peeriaeane tts emer ERE eRe GLI Pensa eee ME RTI cede rece ee a) 


5” Base of stalk aging or slowly bruising blue to bluish=green. ... 20... 46.0. 2 eee eee ee 
We re ed we ve eS C. smithii & C. cyanopus (see C. tenera group, p. a 


Gills crisped, with prominent veins in between; found on lawns C. crispa (see C. lactea, p. = 
Moi tlome: - S i, a a Fee 4 


IAD Y 


Cap white to buff (or often darker at center), often wrinkled; fruiting body lasting only a few 
hours before toppling over or withering Pe Bg C. lactea, p. 472 
7. Cap brown to tan, yellow-brown, or cinnamon, ut often fading to buff, more or less smooth 8 


Cap 3-6 cm broad, broadly conical to bell-shaped or convex; growing in compost in a garden 
Ln Ne Pee eer eC RE aR ROS er cries ee Rae Pe eee ee C. sp. (unidentified) 


hae Cap typically sinaller ane) Of habitat @Utcnenit weprare of teee on ever. m2 so. meee ears i) 
9. Cap convex; growing in dungor manure ....... C. coprophila(see C. tenera group, p. 472) 
9, ~Cap conical to bell:shaped;prowinganamany halbitaiSus,. 2.1.7. ...5- 2... oe, Sees . eee 10 


10. Cap translucent-striate when moist, nof growing in dungor manure .................0005 
Cade. ea OTe 6 NE. me UR, mannRnonererT (see Galerina, Tubaria, & Allies, p. 399) 
0. Netastibove: crow iig midianyNaDIAtShs 2). wee wee ee oe C. tenera group, p. 472 


Conocybe filaris group (Ringed Cone Head) 


CAP 0.5-2.5 cm broad, conical or bell-shaped, expanding to convex or plane but usually 
retaining an umbo; surface smooth, not viscid, tawny-brown to orange-brown or brown; 
margin faintly striate when moist. Flesh thin, brown. GILLS pallid soon becoming brown- 
ish to rusty-brown, close, adnexed or notched, sometimes seceding. STALK 1-6 cm long, 
1-3 mm thick, more or less equal, fragile, yellow-brown to brown; smooth. VEIL mem- 
branous, brown, forming a prominent but delicate, movable, median to superior ring on 
stalk; ring often stained by spores and sometimes falling off. SPORE PRINT cinnamon- 
brown to rusty-brown; spores 7.5-13 x 3.5-6.5 microns, elliptical, smooth, with germ pore. 


HABITAT: Scattered to gregarious on lawns and other grassy places, also in moss, on 
decayed wood and wood chips, etc.; widely distributed, but most common in the Pacific 
Northwest. In our area I have found it only once, ona lawnin October, but a large number 
of fruiting bodies were present. 


EDIBILITY: POISONOUS— potentially fatal! It will not tempt most mushroom hunters 
because of its small size, but is dangerous to toddlers in the so-called “grazing stage,” 
particularly because it grows on lawns. Analysis has revealed the presence of amanita- 
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toxins, and 20-30 caps are equivalent to about half of one cap of Amanita phalloides— 
a compelling reason not to eat “LBM’s!” 


COMMENTS: Also known as Pholiotina filaris, this species and its close relatives are 
distinguished from other Conocybes by the membranousring onthe stalk. Inage, however, 
the ring may fall off or be otherwise obliterated. Several poisonous Galerina species have 
a ring, but they usually grow on wood and/ or have a somewhat viscid, translucent-striate 
cap (see G. autumnalis). There are also several Conocybes with anannulus(ring) that grow 
on dung and manure (especially of horses), including C. stercoraria, fairly common, 
with a yellow-brown to buff-colored cap. 


Conocybe tenera group (Brown Dunce Cap; Common Cone Head) 


CAP 1-2.5 cm broad and tall, conical to bell-shaped, sometimes expanding slightly in age; 
surface smooth, not viscid, brown to cinnamon-brown or yellow-brown, usually fading 
in age or as it dries to tan, yellowish, or buff; margin finely striate when moist. Flesh thin, 
brownish. GILLS adnate to adnexed or free, close, pallid soon becoming pale brown, then 
cinnamon-brown or rusty-brown. STALK 4-9 cm long, 1-4 mm thick, equal or with a 
swollen base, smooth or minutely mealy, colored like cap or paler, fragile. VEIL absent. 
SPORE PRINT rusty-brown or cinnamon-brown; spores 8-14 x 5-7 microns, elliptical, 
smooth, with an apical germ pore. 


HABITAT: Scattered to densely gregarious on lawns, in gardens, fields, rich soil, dung, 
and humus; widely distributed. This species and its close relatives occur practically year- 
round in our area in a variety of habitats (including the woods), but are not particularly 
numerous. I’ve seen more than 100 fruiting bodies crowded into a small planter box filled 
with lettuce seedlings. 


EDIBILITY: Unknown, but do not experiment—the similar C. filaris is poisonous! 


COMMENTS: The above description will fit a large number of brownish Conocybes with 
a cute (but not necessarily acute) conical to bell-shaped cap, thin fragile stem, and no veil 
or ring (annulus). They are reminiscent of Mycena and Panaeolus (with which they may 
grow), but have rusty-brown gills at maturity and rusty-brown spores. The cap is darker 
than that of C. /actea and not as wrinkled, and is not viscid asin Bolbitius. Other species: 
C. coprophila has a slightly viscid convex cap and grows in dung or manure; C. smithiiand 
C. cyanopus are two rather rare “pupil-dilating” species with a blue to blue-green stem 
base, at leastinage. The former grows in bogs, the latterin grass orsometimes moss. Neither 
should be eaten by “magic mushroom” hunters because of their close resemblance to 
ringless representatives of the poisonous C. filaris. 


Conocybe lactea (White Dunce Cap; White Cone Head) 


CAP 1-2.5 cm broad and/or tall, narrowly to bluntly conical (like a dunce cap), then 
bell-shaped or thimble-shaped, the margin usually flaring; surface typically not viscid, 
radially wrinkled or striate when moist, white to creamy or tinged buff to pale cinnamon, 
especially at the center. Flesh very thin, whitish. GILLS very narrow, adnexed or free, 
close, pallid soon becoming cinnamon-brown to tawny-ochre or brown. STALK 3-11 cm 
long, 1-2 mm thick, very thin and fragile, equal or with a small basal bulb, hollow, white or 
whitish, often powdery or scurfy above. VEIL absent. SPORE PRINT reddish-brown or 
cinnamon; spores | 1-16 x 6-10 microns, elliptical, smooth, with an apical germ pore. 


HABITAT: Scattered or in troops on lawns, baseball fields, and other grassy places; widely 
distributed and common in muggy weather. It usually appears in the early morning and 
topples over orshrivels up by afternoon; itis one of ourcommonsummerlawn mushrooms. 


Conocybe lactea is abundant on lawns in warm weather. These are rather mature specimens; younger 
ones can have even narrower caps. The fruiting bodies collapse within a few hours. 


EDIBILITY: Unknown, but worthless as food—to say it lacks substance is a gross under- 
statement. As Alexander Smith points out, toddlers would be the only ones tempted to 
eat it, and if it were poisonous, we would probably know by now. 


COMMENTS: This frail mushroom is easily told by its pallid “dunce cap” and thin, fragile 
stem. The striate or wrinkled cap is not as viscid as in Bolbitius, and is paler than that of the 
C. tenera group. The stem is so feeble that it is practically impossible to bring home speci- 
mens without breaking them. C. crispa is a somewhat similar widespread species with an 
ochre-tinged cap and crisped, veined gills. 


BOLBITIUS 


Small, fragile, rapidly-decaying mushrooms found on dung, humus, grass, or wood. CAP viscid 
when moist and usually conspicuously striate at maturity; usually yellow, white, or purple-gray. 
GILLS typically adnexed or free at maturity, often dissolving somewhat in wet weather. STALK 
slender, fragile, hollow. VEIL and VOLVA absent. SPORE PRINT rusty-brown to ochraceous. 


Spores smooth, witha germ pore. Cap cuticle cellular. 


THIS small genus of fragile, flaccid, putrescent fungi is reminiscent of Coprinus (particu- 
larly in thestriate capand tendency ofthe gills to liquefy somewhat), but has rusty-brownto 
bright yellow-brown rather than black spores. The viscid striate cap separates Bolbitius 
from Conocybe. The cap is rarely brown as in Galerina and the habitat is quite different. 

Bolbitius species are worthless as food. The mostcommon types fruit during wet weather 
in dung, manure heaps, straw, tall grass, and other vegetable matter; a few grow on wood. 
Two species are described here. 


Key to Bolbitius 
1. Cap bright yellow to pale yellow, at least when fresh ................. B. vitellinus, p. 474 
SS eli Pee Re daa delso es 4 a0 ree 2 
eo Usually srowine on lawns or dung,rarelyimiwoods ........6..0.00. ccc cee ceveeennveas 3 
2. Stew iar Woods or OW MatteM@ WOO 2)... We. ee cc cee ee eens eee aeatees 6 
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3. Cap pinkish-grayish-cinnamon in age; ondung ..... B. coprophilus (see B. vitellinus, below) 
3, Notas above: growing omlawms on lm erass) 220.0. a ee es 4 
4. Cap milky white or witha tinge of buff, especially inage . B. lacteus (see B. vitellinus, below) 
Be NOt ASabOVe neu cle. . WR... BO ema eee oe gee ee Gee i ae eee ne ee 5 
5. Cap conical or oval, very soft, some shade of brown, gills veined and often fused together; stalk 

very fragile, often bending over; fruiting body ephemeral; found in hot, humid weather 

ee ca ree re ene ree eon ey Gastrocybe lateritia 
SeeeNigtasabore O...... 0. (eee... Semen rrr ae (see Galerina, Tubaria, & Allies, p. 399) 
6. | Gap white crowing.on Wood On wood Chips 322-422-5955)... ee B. sordidus 
Greannorwihite .... Qe rmtty . Bes ene. pee amecn . Geena omen ine iets Me nas n ean, vi 
7. Cap chocolate-brown to rusty-brown; stalk 3-10 mm thick and brown over lower portion 

OA 5 SS en Se MN cP Cr Amanat Sa eth ier Ome a hash aes (see A grocybe, p. 467) 
7. Notas above; stalk white or yellow, thin and fragile .......... B. aleuriatus & others, p. 475 


Bolbitius vitellinus (Sunny Side Up) 


CAP 1.5-7 cm broad when expanded, oval to conical or bell-shaped when young, often 
becoming plane in old age; surface smooth, viscid or slimy when moist, bright yellow to 
pale yellow (the center sometimes yellow-orange), but often fading in age or as it dries to 
whitish, brownish, grayish, etc.; margin striate, at times conspicuously grooved nearly to 
the center. Flesh very thin, soft, yellowish. GILLS adnate to adnexed or free, close, soft, 
dissolving somewhat in wet weather; pallid or pale yellow to pale brown, becoming rusty- 
ochre to cinnamon-brown in age. STALK (3) 5-12 cm long, 2-8 (10) mm thick, equal or 
thicker below, hollow, very fragile when thin (readily collapsing), whitish to pale yellow; 
often delicately powdered or scurfy. SPORE PRINT rusty-orange to rusty-brown; spores 
10-16 x 6-9 microns, elliptical, smooth, truncate from the large apical germ pore. 


HABITAT: Solitary, scattered, or gregarious (or even tufted) on dung, manure, straw, 
lawns, in tall grass, cultivated ground, etc.; widely distributed and ubiquitous, fruiting 
throughout the mushroom season in our area. The most luxuriant fruiting Pve seen was in 
a horse corral where dozens of large, robust specimens were interspersed with massive 


Bolbitius vitellinus varies considerably in size and shape, as evidenced by these photographs and 
the one on p. 475. However, it is always viscid, yellow (when fresh), and very fragile. Left: Slender, 
long-stemmed specimens such as these are common in lawns and other grassy areas. Right: Relatively 
robust specimens found on horse dung. In old age the cap often becomes plane (flat). 
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clusters of Peziza vesiculosa (a cup fungus). Greg Wright, who coined the common name, 
says that in southern California it commonly occurs on decayed wood. 


EDIBILITY: Harmless, but fleshless and flavorless. 


COMMENTS: This fragile ephemeral mushroom varies greatly in size, shape, and habitat 
but can generally be recognized by its viscid, yellow, striate cap, plus its rust-colored gills 
(in age) and soft, fragile texture. The stems often collapse of their own accord, and in wet 
weather the cap and gills tend to dissolve, much as in Coprinus (but notas the result of an 
autodigesting enzyme). Asa rule, those growing in grass tend to be quite slenderand fragile 
(see photo), while those growing ina nitrogen-rich environment such as horse manure are 
larger and more robust. Other species include: B. coprophilus, with a grayish-pinkish- 
cinnamon cap in age, usually found on dung; and B. lacteus, with asmall whitish or buff- 
tinged cap, found in dung, grass, straw, etc., but not nearly as common as B. vitellinus. 


Bolbitius aleuriatus 


CAP 1.5-4cm broad, soon broadly convex to broadly umbonate or plane; surface smooth, 
viscid when moist, gray to grayish-brown, often with a purplish or lilac tint (center some- 
times darker); sometimes fading in age; conspicuously striate, at least at margin. Flesh 
very thin, whitish. GILLS adnexed to free, narrow, close, pallid soon becoming pinkish to 
brown or cinnamon-brown. STALK 2.5-7 cm long, 2-3 mm thick, equal or thicker at base, 
very fragile, smooth or minutely scurfy or powdery; entirely white or tinged yellowat base. 
SPORE PRINT rusty-brown; spores 9-12 x 4-6 microns, elliptical, smooth, with an 
apical germ pore. 


HABITAT: Solitary or in small groups (rarely more than three) on rotting wood, sawdust, 
and humus. It is fairly common in our area in the fall and winter, mainly under oak and 
madrone, and probably has a much wider distribution. 


EDIBILITY: Unknown. 


COMMENTS: Also known as Pluteolus aleuriatus, this species is a fairly frequent but 
oft-overlooked fungal feature of our oak wondlands. When the gills are free and pinkish, 
confusion with Pluteus is likely. However, its extreme fragility and viscid, striate cap are 
good fieldmarks. A form with a yellow stem—possibly distinct—also occurs in our area. 
Other woodland species include: B. reticulatus, similarly colored but with a reticulate 
(veined or netted) cap; and B. (=Pluteolus) callisteus, with a yellow stalk and a yellow- 
olive to rusty-orange cap. 


Left: Bolbitius vitellinus, young specimens with rounded yellow caps. (Nancy Burnett) Right: 
Bolbitius aleuriatus is a fragile, slender-stemmed woodland species with a grayish to purple-gray cap 
that is prominently striate (lined). 
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Fleshy medium-sized mushrooms growing on wood or ground. CAP convex to plane or depressed, 
margin sometimes strongly inrolled. GILLS typically decurrent, often forked or veined, yellow to 
orange or dull-colored; often peeling easily fromcap (Paxillus). STALK fleshy;, central or off-center 
to lateral orevenabsent. VEILand VOLVA absent. SPORE PRINT yellowish to brown(Paxillus & 
Phylloporus), or white (Hygrophoropsis). Spores mostly elliptical, smooth, without a germ pore, 
often dextrinoid. 


THIS is a small family of medium-sized mushrooms with decurrent gills and yellowish to 
brown (or in Hygrophoropsis, white) spores. The flesh is not dry, white, and brittle as in 
Russula, and there is no latex as in Lactarius. The spore print is not rusty-orange as in 
Gymnopilus, the stem is much fleshier than in Tubaria, and other brown-spored agarics 
without a veil do not normally have decurrent gills. 

There are three genera inthe Paxillaceae. Inthe central genus, Paxillus, the margin of the 
cap is usually inrolled when young and the gillsare often veined or poroid nearthe stemand 
peel rather easily from the cap. Like the dark-spored genera Chroogomphus and Gom- 
Phidius, Paxillus is thought to be closely allied to the boletes. The second genus, Phyllo- 
porus, includes several species which, despite the presence of gills, are considered true 
boletes by many mycologists. The gills are bright yellow and often bruise slightly bluish 
like the tubes in many species of Boletus, and the spores are “boletoid” (narrowly 
elliptical to spindle-shaped). The third genus, Hygrophoropsis, resembles Paxillus but 
has unpigmented (white) spores. It includes the fungus popularly known as the false 
chanterelle, and has traditionally been placed in the Tricholomataceae (it is also keyed 
out THEere), 


The Paxillaceae are woodland fungi like the boletes, but are not nearly as numerous or 
conspicuous. In South America the situation is reversed— Paxillus is a fairly prominent 
group while the boletes are few and far between. In case you hadn’t noticed, this is not a 
field guide to the fleshy fungi of South America, so only five members of the Paxillaceae 
are described. They are not particularly good eating and at least one species, Paxillus 
involutus, can be very poisonous. 


Key to the Paxillaceae 
1. Gills yellow and rather thick, broad, and widely spaced, often staining blue or greenish (some- 
tiinesslow ly oR ienibriised ere eee. Coreen ee oe ee Phylloporus rhodoxanthus, p. 480 
lLoiNGtas above gilleiisnally. Close. citcrOwted wl ein ee Si ed. ah. cee Z 


2. Stalk velvety from a dense coating of rusty-brown to brown or blackish-brown hairs, typically 
1-3 cm thick; growing on or around conifer stumps, logs, etc. Paxillus atrotomentosus, p. 478 
2._ IN otasta bOverstallenombrown and. velvelya,..0 i ee eae ee ren ee 3 


3. Odor fragrant (reminiscent of root beer); fruiting body pinkishto whitish ................ 
8 ee i 5 5 Hygrophoropsis olida (see H. aurantiaca, p. 479) 


Spore print white or creamy; stalk normally present; gills usually orange or orangish (but some- 
times difterently colored) | .....2..4....92-)00+ eae Hygrophoropsis aurantiaca, p. 479 
Spore print yellowish to brown; stalk present or absent; gills not orange ................ 5 


Stalk lateral to absent; found on wood or lignin-rich humus ..... Paxillus panuoides, below 
Stalk present, central to off-center; usually terrestrial ... Paxillus involutus & others, p. 477 


oS 


Paxillus panuoides (Fan Pax) 


CAP |.5-7 (10) cm broad, petal-shaped to mussel- or fan-shaped, attached laterally to 
substrate or with a stemlike base; surface minutely hairy or downy becoming smooth, not 
viscid; buff to dingy yellowish, yellow-brown, olive-yellow, or dingy ochre; margin often 
lobed and at first incurved. Flesh thin, soft, whitish to ochraceous. GILLS radiating from 


Paxillus panuoides grows on wood and haslittle or nostalk. Note how gills are poroid near base of cap. 


base of cap, close, pale or dingy yellowish to ochre or pinkish-buff, often crimped and 
forked or connected by cross-veins, especially toward base. STALK absent or present 
only as a small, narrowed, lateral base. SPORE PRINT yellowish-buff to brown or dingy 
ochraceous; spores 4-6 x 3-4 microns, elliptical, smooth, many of them dextrinoid. 


HABITAT: Solitary or in groups or clumps onconiferous logs, stumps, debris, and humus 
rich in lignin; widely distributed but not particularly common. In our areal have found it 
several times on dead pine in the fall and winter. It is also said to occur on mine timbers, 
causing a bright yellow discoloration in its host. 


EDIBILITY: Unknown—do not experiment! 


COMMENTS: The fan-shaped cap and absence or near absence of a stalk rescue this 
listless little bbown mushroom from the obscurity it so richly deserves. It might be mis- 
taken for a Crepidotus or Phyllotopsis, but the gills are usually forked or veined. The latter 
feature can lead to confusion with the chanterelles, but the growth on wood, dingy color, 
and poorly-developed stalk distinguish it. The false chanterelle (Hygrophoropsis 
aurantiaca) is also somewhat similar, but has oranger gills, white spores, and a stalk. 


Paxillus involutus (Poison Pax; Inrolled Pax) 


CAP 4-15 (20) cm broad, at first broadly convex witha strongly inrolled margin, then plane 
or centrally depressed with the margin eventually unfurled; surface viscid when moist but 
otherwise dry; smooth or with soft matted hairs that wear away, sometimes cracked (areo- 
late) in age; brown to dingy yellow-brown, olive-brown, or dingy reddish-brown, often 
with darker brown stains; margin often slightly velvety or obscurely ribbed. Flesh thick, 
firm, pale buff to yellowish, but usually staining reddish to brown whencut. GILLS usually 
decurrent, close or crowded, pallid to pale yellowish becoming dingy yellow to olive, 
brownish, or yellow-brown, staining dark brown or reddish-brown when bruised or in old 


Paxillus involutus is easily told by the strongly inrolled cap margin when young and the tendency 
of the entire mushroom (especially the gills and flesh) to stain dark brown. Birch is one of its favorite 
tree associates. See p. 41 for another photo, and see p. 478 for close-up of gills. 


Left: The close relationship of Paxillus to the boletes is suggested by this close-up of the gills (and 
“pores”) of Paxillus involutus. Right: Paxillus atrotomentosus is a wood-inhabiting species with 
decurrent gills and a dark velvety stalk. 


age; often forking and/ or forming pores near the stalk. STALK 2-7 (10) cm long, 0.5-4 
cm thick, usually shorter than width of mature cap, equal or tapered at either end, central 
to somewhat off-center, solid, firm, dry, smooth; colored likecap or paler, often with dingy 
reddish to dark brown stains. SPORE PRINT brown to yellow-brown; spores 7-10 « 4-6 
microns, elliptical, smooth. 


HABITAT: Usually scattered to densely gregarious on ground in woods, around the edges 
of bogs, and in tree-studded parks or lawns; widely distributed, and by far the most 
common member of the genus. Two possibly distinct forms occur in our area: the typical 
one (shown in photo at bottom of p. 477) fruits mainly with planted birch trees in the fall, 
while a larger form occurs with oak and pine in the late fall and winter. 


EDIBILITY: Dangerous! It is often eaten in Europe and by transplanted Europeans in 
America, but it can cause hemolysis (destruction of red blood cells) and kidney failure if 
eaten raw, and sometimes even when thoroughly cooked! (Apparently the human body can 
develop a devastating sensitivity to it.) It often has a sour taste anyway, soit is best avoided 
and should never be eaten raw. The one recorded instance of a bonafide mycologist dying 
of mushroom-poisoning was attributed to this fungus! 


COMMENTS: The dingy brownish cap with inrolled margin when young plus the decur- 
rent gills that stain brown and are usually forked or veined near the stem are the 
unappealing features of this unappealing fungus. Actually, its symmetry and compactness 
are quite intriguing, but its choice of color is downright disastrous—an unbecoming blend 
of dingy browns and murky yellows. The stature is reminiscent of a Lactarius or Russula, 
but the gills do not exude a latex when broken and the flesh is not chalky or exceptionally 
brittle. Other species: P. vernalis is similar but larger, with a paler cap when young and 
reddish-brown to chocolate-brown spores. It grows mainly with aspen. 


Paxillus atrotomentosus (Velvet Pax) 


CAP 4-15 (20) cm broad, convex becoming plane or centrally depressed; surface dry, 
unpolished, velvety or with matted hairs, yellow-brown to rusty-brown to dingy reddish- 
brown becoming dull brown, dark brown, or blackish-brown in age; margin at first in- 
rolled. Flesh thick, rather firm or tough, pallid to ochre or buff. GILLS close or crowded, 
usually decurrent, tan to dull ochre, dingy yellowish, or paler; often forked or veined near 


478 


PAXILLUS 479 


stalk. STALK 2-9 (12) cm long, |-3 (5) cm thick, oftenshort and usually off-center or even 
lateral; solid, tough, densely velvety from a coating of brown to dark brown or blackish- 
brown, often matted hairs; apex often paler or yellowish. SPORE PRINT yellowish to 
brownish; spores 5-6.5 x 3-4.5 microns, elliptical, smooth, many of them dextrinoid. 


HABITAT: Solitary or in groups or tufts on oraround conifers(usually dead) or madrone; 
northern in distribution. It is fairly common in the Pacific Northwest in the late summer 
and fall, but rare in our area. It causes a carbonizing decay (brown rot) in its host. 


EDIBILITY: Not recommended. Some people apparently collect it for the table, but the 
same can be said of P. involutus, which has caused several deaths! (See comments on 
edibility of that species.) 


COMMENTS: The combination of brown cap, dark brown velvety stem, decurrent gills, 
and growth on rotting conifers makes this one of the Pacific Northwest’s most distinctive 
agarics. It does not discolor as much as P. involutus, and is quite attractive when fresh. 


Hygrophoropsis aurantiaca (False Chanterelle) Color Plate 110 


CAP 2-8 (14) cm broad, convex becoming plane or somewhat depressed, the margin at 
first inrolled; surface dry, often somewhat felty or velvety, typically some shade of dark 
Orange, brownish-orange, brownish-yellow, yellowish-brown, olive-brown, or dark 
brown (often darker or browner at center and orange to yellowish-orange at margin), 
but in one form whitish and in another blackish. Flesh thin, pallid or tinged orange or cap 
color; odor mild. GILLS decurrent, close, fairly thin and narrowat maturity (may be blunt 
when young); usually forked dichotomously; typically deep orange to bright orange, but 
sometimes pale orange or in one form yellowish. STALK 2-10 cm long, (0.2) 0.5-1 (2) cm 
thick, central or off-center, equal or enlarged toward base, often curved; dry, yellowish 
to orange or brownish-orange or colored more or less like cap. SPORE PRINT white to 
creamy; spores 5-8 x 2.5-4.5 microns, elliptical, smooth, often dextrinoid. 


HABITAT: Solitary, scattered, or in groups or tufts in humus and on rotting wood, 
usually under conifers; widely distributed. In our area it fruits from the fall through early 
spring, but seems most abundant in cool, dry weather when thereare few other fleshy fungi 
out and about. I usually find it under pine or redwood. 


EDIBILITY: To be avoided. In my experience it is edible— but far from incredible. Some 
sources, however, list it as mildly poisonous (whether or not this is a result of confusion 
with Omphalotus, as has been suggested, is unclear). 


Hygrophoropsis aurantiaca. The cap is usually brown at the center and lighter or brighter toward 
the margin, but in some forms it is completely brown (or even black) and in others it is whitish. For 
a close-up of the forked gills, see color plate. 
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COMMENTS: The typically bright orange, decurrent, dichotomously forked gills (see 
color plate) and white spore print are the principal fieldmarks ofthis attractive but variable 
fungus. In spite of its common name, it is difficult to confuse with the true chanterelle 
(Cantharellus cibarius) if the following is kept in mind: the gills are thinner, crowded, and 
bladelike at maturity (but often blunter when young), and are usually oranger than those 
of the chanterelle. In other words, the false chanterelle has “true” gills while the true 
chanterelle has “false” gills. Also, Hygrophoropsis has flimsier flesh, a browner cap, is less 
robust, differently shaped (not as wavy or frilled) and sometimes grows on rotten wood. 
The jack-o-lantern mushrooms (Omphalotus species) are also similar, but have brightly 
colored flesh, typically grow in clusters on or under hardwoods, and do not have forked 
gills. The false chanterelle was originally placed in Cantharellus, and is listed in many 
mushroom books as Clitocybe aurantiaca, but the forked gills, frequently off-center stalk, 
and dextrinoid spores connote a closer kinship to Paxillus. Other species: H. olida (=Ch- 
tocybe morganii) is a small (cap 1-4 cm) species with a pinkish cap and stalk (that may fade 
to buff), whitish to pinkish gills, and a flagrantly fragrant odor that is reminiscent of root 
beer or cinnamon candy. At least some of its gills are forked and/or have cross-veins, its 
stalk can be central or off-center, and its spores are white and dextrinoid. Like H. auran- 
tiaca, it favors conifers and is widely distributed, but seems to be rather rare. I have seen 
it only once in California, near Mount Shasta, in June. 


Phylloporus rhodoxanthus (Gilled Bolete) Color Plate 111 


CAP 2-5 (12) cm broad, broadly convex to plane or with uplifted margin in age; surface 
dry, minutely velvety to nearly smooth, dull brown to olive-brown or yellow-brown inone 
form, red to reddish-brown in another; sometimes developing pallid to yellowish cracks or 
fissures. Flesh thick, pallid to yellowish. GILLS widely spaced, broad, fairly thick, adnate 
to decurrent but sometimes seceding; sometimes forked or with cross-veins; bright yellow 
to ochre, typically bruising green or blue (but often slowly, sometimes not at all), some- 
times also staining brownish. STALK 3-10 cm long, 0.4-1 (1.5) cm thick, equal or tapered 
below, dry, solid, yellow to dingy yellowish-buff or reddish, often stained dingy brown or 
reddish-brown below; smooth. SPORE PRINT brown to yellowish- or olive-tinged; 
spores 9-15 x 3-6 microns, narrowly elliptical to spindle-shaped, smooth. 


HABITAT: Solitary to widely scattered or in small groups (usually twos or threes) on 
ground in woods, widely distributed. The brown-capped form can be found nearly every 
year in our area, but seldom in quantity. Like the related Boletus subtomentosus, it fruits 
throughout the mushroom season, often along roads and trails. 


EDIBILITY: Edible, but rarely found in sufficient numbers to be more thanjust acurious- 
ity. Some “bolete-your-meat’ers” rate it highly, but I’ve found it to be slimy and insipid. 


COMMENTS: This evolutionary oddity is an adamant nonconformist. Thedry, minutely 
velvety brownish to reddish cap is an almost exact replica of Boletus subtomentosus and 
relatives, yet the underside of the cap has gills! These are thicker than the gills of many 
agarics, and are bright yellow and often bruise blue like the tubes of many boletes (it may 
take several minutes, however, for the color change to show). What’s more, the spores 
are “boletoid”—long, narrow, and spindle-shaped—causing some taxonomists to place it 
in the Boletaceae. Thus Phy//oporus, like many other mushrooms, has been denied astable 
family and is at the complete mercy of the “authorities.” Like baseball’s itinerant tobacco- 
chewing utility infielders of southern rural origin, its group affiliation is in a state of con- 
stant flux as it is systematically shuttled back and forth between one “team” and another. 
Other species: P. arenicola is a very similar species with an olive-brown to olive-yellow cap 
and adnexed (not decurrent) gills which don’t blue when bruised. It was originally de- 
scribed from coastal Oregon under pine, but I have not seen it. 


bal:) 


GOMPHIDIACEAE spores 


THIS is a small but prominent family of fleshy-stemmed mushrooms with decurrent gills 
and smoky-olive to black spores. No other group of black-spored mushrooms has con- 
sistently decurrent gills. Gomphos, meaning “peg” or “stake,” refers to the shape of the 
young mushrooms, which look like tent stakes with their long stems and small, rounded to 
conical caps. The spores are typically “boletoid”—1.e., long, narrow, and more or less 
spindle-shaped, and the Gomphidiaceae are thought to be more closely related to the 
boletes than to other gilled fungi. They are mycorrhizal exclusively with conifers and often 
occur with the bolete genus Suillus. This may be purely coincidental, since Suillus is also 
mycorrhizal with conifers, or it may be that the fungal mycelia are in some way associated 
with each other as well as with their mutual host. 

As far as is known the family is completely safe from an edibility standpoint. There are 
two common genera, Gomphidius and Chroogomphus, but the latter is listed under 
Gomphidius in many older books. A closely related gastroid genus, Brauniellula (see 
p. 732) also occurs, but it often grows underground and does not have true gills. 


Key to the Gomphidiaceae 


1. Immature gills and flesh in the cap white to grayish ................. Gomphidius, below 
1. Immature gills and flesh in the cap some shade of yellow, orange, buff, salmon, reddish, etc. . 
eee ea as a oats NE RINE PTE MME OR MP, LIOR cebee ears fener ce Chroogomphus, p. 484 


GOMPHIDIUS 


Fairly small to medium-large terrestrial mushrooms associated with conifers. CAP viscid or slimy 
when moist, usually smooth. Flesh white to grayish. GILLS decurrent, soft or somewhat waxy, 
fairly close to well-spaced, pallid or white when young but blackening in age. STALK fleshy, more 
or less central; ower portion or base usually bright yellow(especially within). VEIL usually present, 
but often disappearing or leaving only a slight ring (annulus) on stalk. VOLVA absent. SPORE 
PRINT smoky-gray to black. Spores narrowly elliptical, smooth. Cap tissue not amyloid. 


THIS genus is readily recognized by its soft, somewhat waxy decurrent gills, slimy-viscid 
cap, white or pallid flesh, and smoky-black spores. In addition, the base or lower portion of 
the stem is brilliant yellow in most species—a Very strikingand telltale feature. Gomphidius 
is most likely to beconfused with Chroogomphus, which has orange to yellowish or pinkish 
flesh, and the waxy caps (Hygrophoraceae), which have white spores. 

Gomphidius species are mycorrhizal exclusively with conifers—particularly fir, 
spruce, Douglas-fir, hemlock, and larch—but in pine forests they are largely supplanted by 
Chroogomphus. November rains can mean Gomphidius galore in our area, with large 
numbers of the glutinous fruiting bodies littering our Douglas-fir forests, along with 
maggoty Suillus species and assorted Russulas. 

Gomphidius species are edible but not often collected—perhaps because they are soft, 
sluglike, insipid, and putrescent. Also, they do not dry nicely like Chroogomphus, and 
often blacken when cooked—but some people relish them nonetheless (maybe they can’t 
find anything better!). About ten species occur in North America, all ofthem rather similar 
in appearance. Two are described here and several others are keyed out. 


Key to Gomphidius 


1. Slhimy veil present in young specimens; stalk usually viscid when moist (from veil remains); 
FP SSOCI UN WM OUSTCOMMENS oo ns vec ee ees ey a ee ea ewS ne RRS eR ees Pies 2 
1. Veilabsent; stalk not viscid; associated primarily (but not exclusively) with larch or tamarack; 
HOUMMG MNO TEMeMUNOUUIAMMICMICd 2... neces coche es be Ma onda es cass ewawleess 5 
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2. Cap pink to rosy-red or red, not large (up to 7 cm broad); stalk usually 1.5 cm thick or less 
i ec ee he BE eee ee G. subroseus, p. 483 

2. Cap sometimes pinkish or salmon, but usually dingier or darker in color (whitish, grayish, 
brownish, vinaceous, punplish, ete.); small i Qdat eer: mor « guemrcnentee ye ae 

3. Stalk with little or no yellow at base; fruiting body medium-sized to fairly small ........... 

G. smithii (see G. subroseus, p. 483) 


Base or lower portion of stalk typically bright yellow; medium-sized to fairly large ....... 4 

4. Often growing in small clumps, stalk often rooted deeply in soil; associated primarily with 
Douglas-fir; spores typically less than 14 microns long ............ G. oregonensis, below 

4. Not as above; found with various conifers (including Douglas-fir); spores longer than 14 
microns; widely distributed ........-.- G. glutinosus & others (see G. oregonensis, below) 

5. Cap whitish to yellowish when young; found in eastern North America; rare ... G. nigricans 


5. Cap pale cinnamon to brownish, etc., when young; widely distributed in northern latitudes 
ee er eee COR ene rm. Sami G. maculatus (see G. oregonensis, below) 


Gomphidius oregonensis _ (Insidious Gomphidius) 


CAP 2-15 (18) cm broad, at first peglike, then broadly convex to plane or depressed; sur- 
face viscid or slimy when moist, smooth, color variable: whitish to salmon-buff to 
ochraceous-salmon to dull pinkish when young, becoming dingier (brownish to purplish- 
or vinaceous-gray to dark reddish-brown) in age, often spotted or stained smoky-gray to 
black. Flesh rather soft, white or grayish (or tinged cap color under cuticle), but brilliant 
yellow in lower part of stalk or at base. GILLS decurrent, soft and rather waxy, close to 
fairly well-spaced, white or pallid, then gray and finally blackishas spores ripen. STALK 5- 
15 cmlong, 1-5 cm thick, equal ortapered below(or occasionally swollen), solid, rather firm 
or even tough, dry and white above the veil, whitish or dingy below and viscid when wet, 
sometimes with darker streaks; lower portion bright yellow. VEIL whitish and fibrillose 
beneath a layer of slime; disappearing or forming aslight hairy-slimy superior ring on stalk 
which is subsequently blackened by falling spores. SPORE PRINT smoky-gray to black; 
spores 10-14 (16) x 4.5-8 microns, spindle-shaped to narrowly elliptical, smooth. 


HABITAT: Solitary, scattered, or gregarious on ground under Douglas-fir and other 
conifers, often in small clumps which originate deep in the soiland may include one or more 
aborted fruiting bodies; known only from western North America and very common, 
(along with G. g/utinosus—see comments) on the Pacific Coast. In our area it grows with 
Douglas-fir, often mingling with Suillus species (S. caerulescens, S. lakei, S. ponderosus), 
from the fall through early spring. 


EDIBILITY: Edible, but its sliminess makes it undesirable—except as a possible escargot 
substitute. To clean the cap, simply peel off the slimy pellicle (skin). 


COMMENTS: The intensely yellow fleshin the lower stem plus the whitish flesh elsewhere, 
viscid-slimy cap, soft decurrent gills, and smoky-black spores immediately identify this 
mushroom as a Gomphidius. However, distinguishing it from its brethren (see below), 
especially when it is not growing inclumps, can be difficult unless the spores—the shortest 
in the genus—are measured. In age the fruiting body is often quite murky and insidious- 
looking, hence its common name. The cap is quite variable in color but is usually dingier 
and dirtier than that of G. subroseus, and the stalk is usually thicker—but not necessarily 
slicker. Other species: The “Glutinous Gomphidius,” G. glutinosus, is probably the most 
common and widespread member of the genus. It is mycorrhizal with a variety of 
conifers, including spruce, fir, and in our area, Douglas-fir. It is quite similarto G. oregon- 
ensis, but has longer spores (over 14 microns), does not often grow in clumps, and usually 
has a darker cap when young (purplish to purple-brown, brownish-gray, purplish-gray, 
etc.). Another western species, G. largus, is essentially a giant version of G. glutinosus, and 
also grows with spruce and fir, mainly at higher elevations. Finally, there is the “Hideous 
Gomphidius,” G. maculatus, which has a pale cinnamon to reddish-brown to murky brown 


Gomphidius oregonensis, a common associate of Douglas-fir. Gills are decurrent and darken in old 
age, a veil is present when young (visible in specimen on right), and cap is slimy when moist. Specimen 
at lower left has been sliced open to show the flesh, which is white in the cap and bright yellowin lower 
part of stalk. Buttons (top left) of this species are often found in tight clumps. 


or blackish-spotted cap and dark-fibered stalk. It lacks the slimy veil characteristic of 
other Gomphidii and features both robust and very slender forms. It is a northern species 
that grows mainly with larch, often in the company of Suillus cavipes and S. grevillei. 


Gomphidius subroseus —_ (Rosy Gomphidius) Color Plate 112 


CAP 2.5-7.5 cm broad, at first peglike, then broadly convex becoming plane or broadly 
depressed; surface viscid or slimy when moist, smooth, dull to bright pink to rosy-red or 
even red, often spotted grayish in old age. Flesh white (or tinged pink under cuticle), but 
yellow in base of stalk and sometimes pinkish in extreme base. GILLS typically decurrent, 
soft and rather waxy, fairly well-spaced, white becoming pale gray to smoky-gray or even 
blackish as spores ripen. STALK 3-7.5 cm long, 0.5-1.5 cm thick, equal or narrowed 
slightly at base, dry and white above the veil, usually viscid below and white to dingy- 
colored with a pale yellow to bright yellow base; smooth or fibrillose, solid. VEIL white 
and fibrillose beneath a layer of slime; disappearing or forming an obscure hairy-slimy 
superior ring on stalk which is blackened by spores. SPORE PRINT smoky-gray to black; 
spores (11) 15-21 « 4.5-7 microns, spindle-shaped to narrowly elliptical, smooth. 


HABITAT: Widely scattered to gregarious or occasionally tufted on ground under 
conifers (especially Douglas-fir), northern North America. It can be found throughout the 
range of Douglas-fir and is fairly common in our area in the falland winter. It is also said to 
occur with spruce, fir, and hemlock. 


EDIBILITY: Edible, but rather bland; peel off the slimy pellicle (skin) before cooking it. 


COMMENTS: The beautiful rosy-red to pink cap and modest size separate this fungus 
from other Gomphidius species, and make it the most attractive member of its clan. It 
typically shows less yellow inthestem thaneither G. oregonensis or G. glutinosus, but more 
than G. smithii(see below). It is often mistaken for a waxy cap(Hygrophoraceae) because 
ofits brightly colored cap and soft waxy gills. However, the smoky-gray to black spore print 
distinguishes it. Other species: G. roseus has a redder cap and longer spores, but has not yet 
been recorded in North America; G. smithii can also be rather small, but shows little or no 
yellow in the base of the stalk and has a grayish to vinaceous-gray or brownish cap. The 
latter occurs with Douglas-fir in coastal California but grows with other conifers as well. 
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CHROOGOMPHUS (Pine Spikes) 


Medium-sized terrestrial mushrooms associated with conifers. CAP convex to conical, umbonate, 
plane, or depressed; smooth or woolly, viscid or dry. Flesh colored (pale orange to yellow-orange, 
buff, salmon, pinkish, reddish, etc.). GILLS usually decurrent, fairly well-spaced, dull orange to 
yellow-orange or ochraceous when young, blackening in age. STALK fleshy, more or less central, 
dry. VEIL present but usually disappearing, fibrillose. VOLVA absent. SPORE PRINT olive to 
smoky-gray to black. Spores long and narrow (narrowly elliptical to spindle-shaped). Gills with 
prominent cystidia. Cap tissue amyloid. 


A FLAGRANT fungal feature of our coastal pine forests, Chroogomphus (crow-oh- 
gom-fus) is easily recognized by its decurrent gills, ochraceous to orange, salmon, buff- 
colored, or reddish flesh, and smoky-olive to black spores. The fruiting bodies, in contrast 
to Gomphidius, are very attractive: brightly colored with a lean, clean look and a ten- 
dency to become reddish or wine-colored in old age. Thestem and gills are typically yellow- 
orange to crange to orange-buff, but the latter blacken as the spores ripen. 

Chroogomphus species grow exclusively with pine in our area and usually mingle with 
slippery jacks (Suillus pungens, S. fuscotomentosus, etc.). They have an unusually long 
growing season—from the onset of the fall rains through the spring—and may even turn 
up in the summertime. They often seem quite abundant when other fleshy fungi are scarce. 
They do not decay as rapidly as their cousins the Gomphidii and are usually free of 
maggots. However, they are susceptible to attack by a greenish mold. 


Chroogomphus 1s an excellent genus for beginners because all of its species are edible 
and highly distinctive. True, fresh specimens are slimy and insipid when cooked (not to 
mention purple), but they acquire a pleasant, chewy texture that is perfect for tomato 
sauces if they are chopped up finely and then dried. At least that is the gospel according to 
“Saint Ciro,” a wondrously demented and exceptionally resourceful toadstool-tester of 
Sicilian extraction. With a large family to feed and an immense forest of unpicked Chroo- 
gomphus across the street, he isn’t the least bit deterred by their lack of renown. Every year 
he gathers trunkloads and dries them forsummer use! About ten species of Chroogomphus 
occur in North America; most of these are keyed out here. Dr. Frank Dutra of Los Gatos, 
California, reports that eating them can turn one’s urine red (just like beets!). This pheno- 
menon is harmless, but can cause anxiety if one mistakes the red pigment for blood. 


Chroogomphus vinicolor is a common sight in pine forests and on lawns where pines have been 
planted. Note the shape, which is very characteristic. 
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Key to Chroogomphus 


|. Fruiting body robust (stalk at least 2 cm thick); cap and/ or stalk usually decorated with orange 
to reddish to wine-colored fibrillose or felty patches or zones; cap convex (not umbonate), 
not viscid or only very slightly so; spore print often olive-tinged . C. pseudovinicolor, p. 486 


[, Prmiting body not so robust, oni so tem motas above .,.¢.. ®............+5... Se... 2 
2. Cap not viscid or only slightly so, covered with flattened woolly or felty fibrils or fibrillose 
scales; often associated with conifers other than pine (but also with pine) .............. 3 

2. Cap usually smooth and viscid when moist, often lustrous when dry (but sometimes minutely 
sealy or faintly fibrillose); associated principally with pine ............ 0s. «sas. w en 4 

3. Cap pale to dull orange, yellow-orange, or ochraceous ............. C. tomentosus, p. 487 
3. Cap usually grayish, at least at margin ........... C. leptocystis (see C. tomentosus, p. 487) 
4. Cap small (1-4 cm broad) and usually pinkish- or vinaceous-tinged when young; restricted to 
Caste NOCUMCAIIICKICATHANC :. 5... St Se -RUeeeet, . Sem Mew) ween oe... C. flavipes 
Notas aoove widespicad'and GOMmMOn PAR. . ou... eqs Meee tes ee ee ee ee 5 

5. Cap often brightly colored (buff, yellow-orange, orange, ochre) until fairly mature; cystidia 
alg (S07 I] Se RM gr fee ue Sere gnats ee er C. ochraceus (see C. vinicolor, below) 

5. Notas above(but cap may be orangish when very young); cystidia thin- or thick-walled .. 6 
Cap often vinaceous (wine-colored) in old age; cystidia thick-walled .... C. vinicolor, below 


6. Cap usually dull reddish-brown in age; cystidia thin-walled C. rutilus (see C. vinicolor, below) 


Chroogomphus vinicolor _ (Pine Spike) Color Plate 113 


CAP (1) 2-10 (13) cm broad, peglike to nearly conical or convex when young, becoming 
somewhat top-shaped to plane or even shallowly depressed (but often with a slight umbo); 
surface smooth to finely fibrillose (or sometimes scaly in age), viscid when-wet, often 
lustrous or silky when dry; color variable: dull orange to ochraceous to grayish, brownish, 
yellow-brown, olive-brown, bister, or reddish-brown, often wine-red to dark vinaceous- 
brown in age and tending to developing wine-red stains where rotten or when dried; mar- 
gin at first incurved. Flesh thick, usually pale orange but varying to buff, salmon, or 
ochraceous-buff(often somewhat yellower in lower portion of stalk); often becoming wine- 
red in old age or where injured. GILLS broad, fairly well-spaced, decurrent or occasionally 
adnate, pale to dull orange or ochraceous when young, then clouded gray with spores and 
finally blackish in old age. STALK typically long, slender, and sometimes sinuous, but at 
other times short and rather thick; 2.5-15 (20) cm long, 0.5-2 (6) cm thick; equal or more 
often tapered downward; dry, solid, firm; pale orange to yellow-orange to orange-buff, 
ochraceous, or reddish-tinted when young, often more vinaceous-red in age and/ or with 
reddish fibrils. VEIL dry, fibrillose, ochraceous to orange, soon disappearing or leaving a 
slight hairy ring on stalk. SPORE PRINT smoky-gray tosmoky-black, sometimes withan 
olive tinge; spores (14) 17-23 = 4.5-7.5 microns, more or less spindle-shaped, smooth. 
Cystidia on gills large, thick-walled. 


HABITAT: Solitary to scattered or gregarious on ground under conifers, particularly pine; 
widely distributed, but especially common in northern and western North America. Along 
with C. rutilus (see comments), it is a prominent fungal facet of our pine forests and 1s also 
frequent in yards and lawns where pines have been planted. The major crop is usually in 
the late fall or winter and is often accompanied by masses of mushy slippery jacks (Suillus 
species), but it can be found most any time. It is quite sporadic in its fruiting habits— 
overwhelmingly abundant some years, very sparse during others. 


EDIBILITY: Edible, but like all pine spikes, better dried than fresh (see comments on 
p. 484). It is usually very clean, and unlike Suillus, is shunned by maggots. 


COMMENTS: Anyone who hunts our coastal pine forests will come across this common 
mushroom and its equally edible look-alike, C. ruti/us (see next page). The variable color 
or mixture of colors (orange, gray, brown, and/ or wine-red) plus the pale orange flesh, 


Chroogomphus rutilus is easily confused with C. vinicolor in the field. The critical difference is 
microscopic (see coments below). 


decurrent gills, and smoky-black spores makeit as distinctive as it is attractive. The fruiting 
body is often quite slender and long-stemmed, but robust forms also occur. C. rutilus 
(formerly Gomphidius viscidus) is a very similar, widespread species with thin-walled 
rather than thick-walled cystidia. It can often be told in the field by its slightly duller or less 
vinaceous color and broader or flatter cap, but both species are so variable in shape and 
color that a microscopic examination is often necessary to positively distinguish them. 
Both differ from C. tomentosus and C. pseudovinicolor in their smoother cap that is viscid 
or slimy when wet and often shiny when dry. Other smooth, viscid-capped species: C. 
ochraceus, widely distributed, is closely related to C. rutilus (1.e., it has thin-walled cysti- 
dia), but is smaller, with a yellow-orange to buff, ochre, orange, or grayish cap, at least 
when young; it also occurs in our area with pine. See also C. flavipes (in the key). 


Chroogomphus pseudovinicolor (Robust Pine Spike) 


CAP 5-15 cm broad, convex, sometimes becoming plane in age; surface dry to very slightly 
viscid, orange-buff to dull orange to ochraceous-orange, sometimes flushed red in places or 
often mottled with reddish or orangish patches of felty or woolly material, and often be- 
coming entirely dark dull red in old age; margin often fringed with veil remnants at first. 
Flesh thick, quite firm, pale to dull orange or orange-buff (but often brighter or yellower 
in base of stalk), reddening in oldage oraround maggot tunnels. GILLS fairly well-spaced, 
decurrent or sometimes adnate, often forked; pale orange to dingy ochraceous, then 
clouded olive to gray or black by spores. STALK 6-12 cm long, 2-5 cm thick at (or near) 
apex; usually tapered below, solid, firm, dull orange to orange-buff or ochraceous, usually 
with zones or patches of reddish to wine-colored fibrils or woolly-felty material; often 
dingier, darker, or redder overall in age. VEIL scanty, fibrillose, soon disappearing or 
leaving a slight zone of hairs at thickest part of stalk (just below apex). SPORE PRINT 
greenish to smoky-olive to blackish (occasionally lacking olive tinge); spores 15-20 x 5-7.5 
microns, spindle-shaped to narrowly elliptical, smooth. Cystidia on gills thick-walled. 


HABITAT: Solitary, scattered, or in groups (often in small clumps) on ground under 
conifers; known only from western North America, not common. In our area it seems to 
occur only with ponderosa pine—usually in the fall and early winter. 


EDIBILITY: Edible. It is firmer and meatier than other Chroogomphus species, but 
unfortunately, not as numerous. 
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Left: Chroogomphus pseudovinicolor, a robust orange to reddish species with patches of fibrils on 
the cap and stalk. Right: Chroogomphus tomentosus has a dry fibrillose, orangish to ochraceous 
cap. It is very common under northern conifers. 


COMMENTS: This robust but relatively rare Chroogomphus is a very beautiful mush- 
room when fresh—easily distinguished from other Chroogomphus species by its dry, 
convex (never conical or umbonate) cap and thick, woolly-scaly stalk. Also, the spore 
print is usually greener than that of its brethren, and it often grows in small clumps of 
24 individuals rather than in the scattered fashion typical of other pine spikes. 


Chroogomphus tomentosus —_ (Woolly Pine Spike) 


CAP 2-9 cm broad, peglike becoming broadly conical to convex, umbonate, or plane; 
surface dry to very slightly viscid, covered with flattened woolly or felty fibrils or fibrillose 
scales; pale buffy-orange to pale or bright ochraceous to ochraceous-orange, the fibrils 
sometimes vinaceous-tinged; sometimes purple-stained inage. Flesh yellow-orange to dull 
orange or pale orange-buff. GILLS well-spaced, usually decurrent but sometimes adnate, 
yellow-orange to ochraceous or colored like cap, becoming smoky-gray to smoky-brown 
as spores mature. STALK 4-18 cm long, (0.3) 0.7-1.5 (2) cm thick; equal or more often 
narrowed below; solid, dry and somewhat fibrillose, colored more or less like cap. VEIL 
dry, fibrillose, scanty, colored like cap; disappearing or leaving slight hairy remnants on 
stalk near apex. SPORE PRINT smoky-gray to blackish; spores 15-25 x 6-9 microns, 
narrowly elliptical to spindle-shaped, smooth. Cystidia on gills with fairly thick walls. 


HABITAT: Solitary to widely scattered or gregarious on ground under conifers(hemlock, 
fir, Douglas-fir, pine); common in the mixed coniferous forests of the Pacific Northwest 
and northern Rocky Mountains from late summer through early winter; also common at 
times in northern California. It does not seem to occur in our area, but has been found on 
the University of California campus in Los Angeles. 


EDIBILITY: Edible, but better dried than fresh (see comments on p. 484). 


COMMENTS: The dry, woolly-fibrillose cap, overall dull orange to ochraceous color, 
decurrent gills, smoky-black spores, and growth with conifers form a distinctive set of 
characteristics. The cap is drier and woollier than that of C. vinicolor and C. rutilus, and 
not as variable in color, while the stalk is not as thick as that of C. pseudovinicolor. Also, it 
seems to favor mixed coniferous forests, whereas the others grow almost exclusively with 
pine. Other species: C. leptocystis of western North America tends to have a grayer cap 
and thin-walled cystidia, but is otherwise quite similar. 
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BOLETES have a spongelike layer of tubes on the underside of the cap instead of gills. 
Otherwise they resemble agarics: medium-sized to large, mostly terrestrial fungi with a 
cap and central stalk. Polypores also possess a tube layer, but are tough or leathery and 
usually grow on wood. The few polypores that are fleshy and terrestrial typically havean 
off-center stalk and tubes which do not peel easily from the cap. 

The tube layer in the boletes, on the other hand, usually peels away cleanly from thecap. 
The spores are produced on basidia which line the inner surfaces of the tubes, which are 
vertically arranged so that the spores, when discharged, drop into the air. The mouths 
of the tubes are known as pores. They are sometimes stuffed with a pith when young, 
making the pore surface appear smooth. In some species the pores are radially arranged 
(arranged in rows which radiate from the stalk), giving a somewhat gill-like effect. This 
is carried to an extreme in Phylloporus rhodoxanthus (p. 480), a “bolete” with true gills, 
which serves to illustrate why boletes are thought to have more in common with gilled 
mushrooms than with, say, the coral fungi, teeth fungi, or polypores. 


Boletes used to be lumped together in one giant and unwieldy genus, Boletus. Several 
genera are now recognized, the most prominent being Suillus, Leccinum, Tylopilus, and 
Boletus. The common term “bolete,” however, is still applicable to any member of the 
Boletaceae, not just those still retained in Boletus. 

The salient characters for identification are much the same as for agarics. It is particu- 
larly important, however, to note color changes on the pore surface, cap, stalk, and flesh. 
Many boletes will stain blue or greenish-blue when bruised (see Color Plate 135); afew will 
stain brown or some other color, while others will not stain at all. Ina number of boletes 
the cap is typically areolate, i.e., it develops an extensive system of shallow cracks or 
fissures as it matures, exposing the flesh beneath. 

Another important feature to note is the type of stalk ornamentation, if any. In Boletus 
and 7 ylopilus, the upper portion or sometimes the entire stalk is frequently reticulate 
or “netted”: covered with a network of veins. Some species are coarsely reticulate (see 
Color Plate 139), others are very finely so (see photo on p. 489). In Leccinum, the stalk is 


Close-up of the pores (tube mouths) in Boletus subtomentosus. Boletes are one of two groups of 
fungi that produce their spores in tubes. The other group is the polypores (p. 549). 


iets 


Close-up of the finely reticulate (netted) stalk of a young Boletus edulis. 


always scabrous: decorated with tufted hairs or rough, scurfy scales (scabers) which 
typically darken at maturity (see Color Plates 145-147). In Suillus, on the other hand, the 
stalk is often speckled or smeared with glandular dots (see Color Plate 120). These pinkish 
to brown or blackish spots exude a resinous substance that will stain your fingers brown. 


Spore color ranges from yellow to olive, brown, reddish-brown, chocolate-brown, or 
black. A spore print is easily obtained, but pigmentation in the tubes may stain the paper, 
making the spore color look brighter (usually yellower or greener) than it actually is. The 
spore shape is characteristically “boletoid”: long and narrowly elliptical or spindle-shaped 
in face view, inequilateral in profile. Viewed through the microscope, a bolete spore isan 
unusually large, handsome, and healthy-looking specimen, somewhat reminiscent of a 
surfer with a good tan. 


The boletes are one of the safest groups for the table, as wellas one of the most substantial 
and rewarding. A few members of the genus Boletus are poisonous, but the majority are 
edible (though some are distinctly better than others). Since they are large and fleshy, 
boletes are a popular picnicground for maggots. These may enter in the usual manner, via 
the stem, or surreptitiously, through the tubes. Always check for maggots in the field, and 
cut away soggy or infested areas (assuming youalready know the species) before popping 
them in your basket. That way youare less likely to have a maggot-infested mush two days 
later. Some people peel off the tubes— when old and spongy they are mostly wateranyway. 
Also, boletes are vulnerable to attack by a variety of moldy-looking parasites. Discard 
all such individuals when picking for the table. For more on hunting boletes, see p. 546. 

The boletes attain their greatest diversity in the deciduous forests of eastern North 
America, but are also a conspicuous and colorful component of the West’s woodland 
fungi. The cap can be very hefty and the pores are often brightly colored. The vast majority 
are mycorrhizal. Several hundred species occur in North America, more than 80 on the 
west coast. Though not complete (what book is?) and more than a trifle expensive (what 
book isn’t?), Harry Thiers’ California Mushrooms: A Field Guide to the Boletes is a 
definitive must for the seriousand self-respecting bolete buff.(Thiers has also co-authored, 
with Alexander Smith, the bolete bible for easterners, entitled The Boletes of Michigan.) 


Key to the Boletaceae 


|. Fruiting body often appearing aborted or misshapen and often buried or partially buried in the 
humus; tubes at least somewhat disoriented (i.e., not necessarily arranged vertically); spore 


Pat UNG oOtaMable, MOUCOMMIMOM).....0. . 0. ace see ces ke eee en ee Gastroboletus, p. 544 
1. Not as above; tubes vertically arranged; spore print usually obtainable; usually found above 
LG WONG GEE UT CUCU: ee gree eras epesaetel aie pyar ae PP vs 
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2. Capand stalk shaggy or coarsely scaly, the scales gray to brown or black; pores whitish becoming 
gray or black in age; veil present when young; spore print dark brown to black; spores spiny, 
warty, or reticulate; found in eastern North America and Southwest . Strobilomyces, p. 543 

OMNigtacebOve Bea. ke cea ew cece Bhs kek oie: ee eee 


3. Stalk roughened by small tufted hairs or scales (scabers) which are usually gray to dark brown 
or black by maturity (but differently colored or remaining pallid in a few species); stalk nos 
glandular-dotted and typically nod reticulate; pores rarely yellow ........ Leccinum, p. 536 

Be WNoras above: stalk fypicallly withtOUlsca ers... 7225. eee eo a ee ee 4 


4. Bright yellow, dry, cottony-powdery or cobwebby veil present when young, usually leaving 
cottony remnants on cap and/or stalk; pores and flesh usually blueing (sometimes slowly) 
WEIN GUIS Clip MI e, bee. Settee ya nee ice ee ane tn ye Pulveroboletus, p. 509 

Vell absent Omi PresemibemmOl ASTAM OVE Tce hes. eet cue ern Gace eel pene ee 5 

5. Veil present when young, sometimes forming a ring (annulus) on stalk, at other times clinging 


to the margin of cap, and in still other cases disappearing in age ..........:.....-:-4.. 9 
5. Veilabsent (check young specimens if unsure), but cap sometimes fringed with sterile tissue 6 


6. Stalk with glandular dots or smears at least when mature(the dots often slightly resinous to the 
touch); stalk usually more or less equal or at least not markedly bulbous; cap often (but not 


always) viscid; spore print olive to brown ordullcinnamon .............. Suillus, p.491 
6. Stalk not glandular-dotted (or very rarely so, but then with much darker spores) ......... 7 
7. Pores often radially elongated, sinuous, arranged in rows, and/or veined; tubes often (but not 
always) GEeurnehity LASIE Of CAD MOMPEPPELY 2 oa. scans aces cuca cs wees fe es ts ee Oe 8 
7, Ra@ites tlotsisdhavenditsiieSouthenMastgpepper vax .... ers... an. ee oe See 10 


Veil absent when young; tube layer often difficult to separate from cap; stalk often short, 
curved, and/or off-center; spores broadly elliptical to nearly round; associated with hard- 


woods (mainly ash and alder); common in eastern North America, rareinthe West .... 14 
8. Not with above features; veil present or absent; spores elliptical to spindle-shaped; associated 
with conifers or less commonly hardwoods; widespread and common ................. y 


9. Spore print dark grayish-brown to dark reddish-brown, chocolate-brown, or vinaceous-brown; 
veil typically present (at least when young) and glandular dots typically absent(rarely present); 


associated with larch and other northern conifers ................ Fuscoboletinus, p. 505 

9. Spore print olive-brown to brown, yellowish, or dull cinnamon; veil present or absent; stalk 
glandular-dotted or not; found with many kinds of trees (including larch) .. Suillus, p.491 

10. Cap viscid to very slimy when moist; stalk glandular-dotted or if not then stalk typically white 
to yellow and not reticulate; associated with conifers ................005. Suillus, p. 491 

LEO MSA (TATRA 6 On? = 11(2)7 (GVA 2 ee Oe PS cS egy arg rece Na EEN rl PST i 


Il. Spore print flesh-colored to pinkish-brown, reddish-brown, vinaceous, or chocolate-brown; 
pores typically white to pinkish, vinaceous, gray, or brown but not red and only rarely yellow 
(pores if pallid often but not always staining brown when bruised); common in eastern North 
America butrather iitrequent in the West 4........%....5= 2. oe Tylopilus, p.532 

11. Not as above; spore print yellow to yellow-brown, olive-brown, olive, brown, or more rarely 
cinnamon-brown; pores white, yellow, olive, red, orange, or sometimes gray or brown (but if 


pallid thenmetty picallystaimingibrawnmwhembruiscd) ae . ee 12 
12. Spore print pale yellow to yellow; stalk often hollow or partially hollow at maturity (especially 
near the base); common in eastern North America, rare in the West ..... Gyroporus, p. 510 
12. Spore print olive-brown to olive or brown, or occasionally yellow-brown or cinnamon-brown; 
stalk notinommally hollow/commomand widespread (a... Yoed 085.4. 13 


13. Spores ornamented with ridges, grooves, pits, etc.; stalk usually relatively long (7 cm or more) 
and slender and coarsely reticulate or conspicuously lined with jagged ridges for most of its 
length; pores yellow to greenish-yellow, not usually blueing when bruised; typically terrestrial; 
found in eastern North America and the Southwest .... Boletellus & Austroboletus, p. 508 

13. Not with above combination of features; spores typically smooth; widespread Boletus, p. 511 


14. Common under hardwoods (especially ash) ineastern North America; cap olive to dingy yellow- 
brown or brown; flesh not blueing or blueing only slightly; stalk often quite dark in old age, 
olr-ccmter or Matera etna eee einen Sree tame as Boletinellus (~Gyrodon) merulioides 

14. Associated with alder; known from southern California (and Europe), apparently rare; cap 
yellowish to reddish-brown; flesh usually blueing when bruised ......... Gyrodon lividus 
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SUILLUS (Slippery Jacks) 


Medium-sized to fairly large, fleshy, terrestrial boletes associated almost exclusively with conifers. 
CAP usually viscid or slimy, but sometimes dry and scaly. PORES and tubes typically white to 
yellow, sometimes radially arranged, rarely bruising blue. STALK typically more or less equal 
(rarely bulbous), rarely reticulate; often with resinous brown to pinkish glandular dots and smears. 
VEIL frequently present and forming an annulus (ring) on Stalk, but often absent. SPORE PRINT 
brown(usually olive- brown becoming dull cinnamon-brown as moisture escapes). Spores typically 
elliptical to spindle-shaped, smooth. Bundles of cystidia on inner surfaces of tubes staining dark 
brown to black in potassium hydroxide (KOH). 


MOST slippery jacks have a veil or a glandular-dotted stem(see Color Plate 120) or both. 
In addition, the cap is often “slippery” (viscid or slimy), the pores are radially elongated 
in some species (that is, in rows radiating from the stalk toward the cap margin), the 
stalk is neither conspicuously bulbous nor reticulate as is commonly the case in Boletus, 
and they are mycorrhizal almost exclusively with conifers. Sui//us is a genus of exceptions, 
however: several species are not slippery, others lack a veil, still others are not glandular- 
dotted, many do not have radially-arranged pores, and two or three species in eastern 
North America occur with hardwoods. However, by using the above features in combi- 
nation, you should have little trouble distinguishing Sui//us from other bolete genera with 
the exception of Fuscoboletinus, which has darker spores and doesn’t occur in California. 

Like other boletes, Sui//us can be found in older mushroom books under Boletus. It is 
perhaps the most primitive genus in the Boletaceae, leading to Bo/etus onthe one hand and 
to the Gomphidiaceae (via Fuscoboletinus) on the other. Suillus splits neatly into two 
groups. In the first (the genus Bo/etinus of some authors), a veil is a/ways present and the 
cap is frequently dry and fibrillose, thus belying the moniker“slippery jack.” Also, thestalk 
is not glandular-dotted and the pores are often elongated and/ or radially arranged. In our 
area this group occurs only with Douglas-fir, where it is often accompanied by species of 
Gomphidius. Elsewhere it also occurs with larch and various pines. The second group 
includes the “true” slippery jacks—or “slippery jills” as they are sometimes called. They 
have a slimy cap or glandular-dotted stem or both, and a veil may or may not be present. 
They occur principally with pines, often mingling with species of Chroogomphus. 

Slippery jacks are remarkable for their fecundity. Under favorable conditions they 
fruit in quantities that must be seen to be believed. Bushels can be harvested froma single 
row of pine trees and truckloads from a pine plantation. They are indisputably among 
the most prominent fungal facets of temperate coniferous forests, and in fact, wherever 
there are conifers of the pine family (Pinaceae)—be it in a forest or park, onalawn or bya 
freeway—there are bound to be one or more Suillus species also. They are partial to cool 
weather and generally fruit later than Boletus and Tylopilus species, which like it warmer. 
In our area they can be found most any time but peak in the late fall and winter. 


None of the slippery jacks is known to be poisonous, but a few have caused “allergic” 
reactions. In my experience even the so-called “choice” species are insipid and slimy when 
cooked, but one novel solution is to take advantage of their inherent wetness by using 
them as an escargot substitute. (You can boil them, flavor them with herbs, stuff theminto 
empty snail shells, and call it “Parsley, Sage, Rosemary, and Slime.”) Slippery jacks also 
tend to be wormy and do not dry well in the tasty tradition of Boletus edulis. They are 
indisputably available, however, so I heartily recommend that you try them. If you finda 
species that pleases you, you'll never have to worry about a mushroom shortage again! 

Nearly half of the 70+ North American species of Suillus have been found in California. 
As they pose a threat to those who don’t watch where they step (they are at least as 
dangerous as banana peels!) and inevitably arouse the curiosity of fungophiles and other 
weird elements (for their prodigious numbers as well as their slipperiness), I’m offering a 
generous selection here. Fourteen species are described and many others are keyed out. 
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Key to Suillus 


1. Veil present (check young specimens if possible!), either completely covering the pores when 
young (and often forming an annulus or ring on stalk after rupturing) or present only asa roll 


of cottony tissue on cap margin or patches on cap (and not forming anannulus) ........ 4 
1. Veiland annulus absent; margin of cap naked, even when young ..................... 28 
2. Glandular dots or smears present on stalk and conspicuous at least in age; associated mainly 
WIL PING, SOmIctinies WIKhSPRUCE . Mcgee Le ee 1] 
2. Stalk lacking glandular dots (or occasionally witha few visible in old age); found with Douglas- 
fir, larch, hemlock, or sometimes pine in the West and with larch, pine, and oak in East .. 3 
3. Stalk usually hollow or partially hollow, at least at base; cap not viscid; associated only with 
felt ..5 Bo. .ccape ca ee 8, Le eee S'. cavipes, p. 494 
3 Notarabavexstelkneotuoiiallyahiolow =... cn ....eeRry.. BEES. © eee ees: Seger ee 4 


4. Cap with tawny to orangish, red, reddish-brown, pink, or purple-red scales or fibrils, dry or with 
a viscid layer beneath the scales (i.e., can be viscid in wet weather if fibrils are obliterated) 5 


4. Cap more or less smooth (but sometimes streaked) and viscid to slimy when moist ....... 7 
Se Potindl TineasteriNorih Amenca sma tilt; witty iC wel oe. me. . ee. «eee ee Oe 43 
5. Found ihwéstermm North America, principally with TOUSIAS IT cnc. con wpe + «+ cummin «gence 6 
6. Cap fibrillose or fibrillose-scaly, the fibrils reddish-brown to brick-red or pinkish, or sometimes 


orange-buff or tawny; surface dry, or viscid only in wet weather or old age ..S. lakei, p. 495 
6. Cap with onlyscattered fibrils, but often streaked; surface usually viscid when moist, not reddish 


but often cinnamon-brown, orangish, greenish, etc. ....... S. caerulescens & others, p. 496 
7. Associated with hardwoods(e.g., oak) in Great Lakes region; veil thick, tough, often gelatinous; 
spore print olive-yellow to yellow-brown; spores more orlessround ..... S'. sphaerosporus 
7, INGUASENOOVC Demet Sa he cee en ee 8 
8. Base or lower portion of stalk often (but not always) staining blue or green when cut (often 
staining slowly or weakly); associated primarily with Douglas-fir ..................00. 9 
8. Not as above; stalk not blueing and/or associated with larch or pine ...............04. 10 


9. Veil viscid and yellow to bright orange while still covering the pores; cap more or less smooth 
Ted Sa Ne no ee a S. ponderosus & others (see S. caerulescens, p. 496) 
9. Veildry and whitish while covering the pores; cap smooth or fibrillose S. caerulescens, p. 496 


10. Cap yellow to golden-yellow to dark red or bay-red; flesh usually yellow when young; associated 


0 ee | ne ee a a a | S. grevillei, p. 497 
10. Cap duller (honey-colored to dingy yellow-brown, brown, etc.); flesh white becoming pale 
vellowilidpenassariaietsfniiamilyaWiUI pie: wy le nee dnce <6 4 6 yg oe Re SR tee 1] 


11. Cap at first covered with a whitish veil that usually leaves small patches or scales on the surface 
of cap, especially near margin; found mostly with white (S-needle) pines in northern Rocky 


Mountains Garticularly cammonimn northern daha) . . . . «2 - « eeecemerenenn eae S. albivelatus 
IM NGeaeainoge ho Lee ee ee ee ee ee eee 12 
12. Pores large (many of them typically | mm or more broad at maturity), often(but not always!) 
elongated and at least somewhat radially arranged (in radiating rows) ................ 13 
12. Poresmostlpless than iemm broadand not radiallyaranged ©. ee. I 
13. Veil typically forming a gelatinous annulus(ring) on stalk; cap often umbonate, dingy-colored, 
and rather small; found mainly with lodgepole and beach pines ..... S. umbonatus, p. 498 
13. Notas above; veil not forming a gelatinous annulus or forming only a very slight one .... 14 


14. Stalk often short, poorly developed, and/ or off-center; pores often elongated and irregular; 
associated with pines and other conifers in the Sierra Nevada and other mountains ........ 
eg te a ee ae S. riparius & S. megaporinus (see S. sibiricus, p. 498) 
14. Notas above; stalk typically well-developed; found with 5-needle (white) pines; widespread 45 


15. Véil usually formitie acistinet annmulus(rine) onstalke = ...00r a. eee lune een 16 
15. Veil typically attached only to margin of cap or if attached to stalk when young then typically 
forming Onlya slight or very obscure @anUlus’"........0..0...........0.-5000....- 20 


16. Annulus usually thin and/ or fibrillose; glandular dots on stalk often inconspicuous until old 
WRC is Uva wong se ane eee | ees toate ee ee S. pseudobrevipes, p. 500 
16. Annulus usually well-formed; stalk with conspicuous glandular dots (unless very young) . 17 
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Stalk and/ or underside of veil (annulus) often with purplish or dull lilac shades; cap reddish- 
brown to dark reddish-brown or sometimes yellow-brown .............. S. luteus, p. 500 
Not as above; purplish shades absent; cap white to dingy yellowish, olive-brown, etc. .... 18 


Found iin eastem: NorthwAnierica(imeludingthe Gulf Coast), #..@.........2064. 7.02 es i 
Found in the West (especially common in Pacific Northwest) ....... S. subolivaceus, p.499 


Annulus tall (1.e., broad) and baggy or bandlike (both lower and upper edges often flaring 
GUN ER rae. ean ies ae eee ea oe S. subluteus & others (see S. subolivaceus, p. 499) 
Not as above; annulus not baggy; stalk slender; cap whitish to pale yellow, pale cinnamon, etc., 
the slinteginomipay acidestasting ... S065 0... gee mc ee es gi as pees ee ee ee S. acidus 


Veil purplish to lilac-brown on its underside; cap soon brown to dark brown; associated mainly 
withewestern, white pie 8 ee ee S'.. borealis (see S. pseudobrevipes, p. 500) 
INCITS ALG) Je ga. Beanie aR Rene sree me eet RNS co POR ed Rr ce ap EE EE ee Be Ne tad nee Za 


Cap white becoming olive-gray or olive, then spotted, streaked, or becoming entirely yellow, 
cinnamon, orange, etc.; common with various pines in central and southern California, and in 
resions where Montercy pine. has beet planted, wx). apes es en S. pungens, p. 503 

IN ot as above; Calp Wet @live ar grayish-olive when youn® ......................%@.... ee 


Veil rudimentary (not well-developed); cap yellow to dingy yellowish, mustard-yellow, or 
orange-buff, often with brown to reddish spots, streaks, or scales or with well-developed brown 
to grayish fibrils; known only from eastern North America and the Southwest ......... 34 

Not as above; if similarly colored then veil well-developed at least when young(asa roll of cottony 
tissue extending from cap margin toward stalk, or as a true partial veil covering the pores) 23 


Cap yellow to dingy olive-yellow or mustard-yellow (even in age), often with reddish to brown 
scales, spots, or streaks; stalk markedly glandular-dotted; found with 5-needle pines ... 45 
EPL dite eNO SCCM Sy eee te Se NR te an” Nol Bes oO preys teeta a veneer  e eene 24 


Y oung specimens with yellowish to pale tan caps and very dense, conspicuous glandular dots on 
SI eae ee eee ae er aoa S. glandulosipes (see S. pseudobrevipes, p. 500) 
Not as above; young specimens differently colored or with inconspicuous glandular dots . 25 


Slime on cap becoming chocolate-brown in age; associated mainly with sugar pine on the west 
coast, lodgepole pine in Rocky Mountains . S. brunnescens (see S. pseudobrevipes, p. 500) 
DCMS AOU Co ernke «eRe. . eect ae cetematscaars Ramada ter cust eye meeeetr ce eee enn Urner ee cia 26 


Growing in volcanic soil, often buried; cap yellow to tawny, often fibrillose or streaked and 
often developing pinkish to reddish-brown areas S. volcanalis(see S. pseudobrevipes, p. 500) 


io ROS efor Tech ite i——_——_————e i Me ee eee a7 
Veil material present only on margin of cap, never attached to stalk; cap whitish to buff or at 
times brown to tawny orcinnamon ........... S. albidipes (see S. pseudobrevipes, p. 500) 
Veil attached to the stalk when young; cap dingy yellowish to honey-colored or brown, but 
Lv@Mp Mute cere ee hat cadee. Gar ce Bea. et Dire epee eit eee S. pseudobrevipes, p. 500 
Pores large (many of them |-3 mm in widest dimension), often elongated radially or arranged 
ii adiatineg rows-and Often GeCURPeIMIIG) 6 og4cgscca 8 poss pews ee ee pee eee ems 29 
NOt OO fi DS rrIErS Bo! i ee eee 30 
Cap hairy or velvety and brown to vinaceous-brown; found under hardwoods in southeastern 
AUER SOMOS 4. scx. cys PES is sage Oe gy. Geet en eee rene S. castanellus 
PST VE (0) INNO eee gs A roar eg tear er ar anv ee ra ee ee ae rca ee ee 46 


Cap dry to viscid but not thickly slimy, with hairs, fibrils, or scattered fibrillose scales when 
young (but these often absent in age or rainy weather); pores typically dark brown to yellow- 
brown, pale cinnamon, or orangish when young (but often dingy yellowish in age) ..... 311 

Cap viscid to very slimy when moist, smooth (bald) or streaked; fibrils typically absent on cap 
(occasionally present, but if so then pores typically white to pale yellow when young) ... 35 


Flesh and/ or pores staining blue when bruised or cut (but sometimes staining slowly or only 
slightly—check several specimens if unsure!) ..............0.0005. S. tomentosus, p. 504 
ANF Te eee te te so ee tan acetate een yO FAT ta lh OA Be. 


Found in eastern North America and the Southwest; cap sometimes yellow or orangish .. 33 
Found in California and the Pacific Northwest; cap not yellow . S. fuscotomentosus, p.504 


Pores dark brown when young; cap soon more or less bald; associated with conifers, often in 
boggy areas; odor often fragrant when several specimens are put together ....S. punctipes 
Not as above; cap usually with scales or colored fibrils; found with hardwoods and conifers 34 
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34. Associated with conifers (mainly pine); cap scales or fibrils usually conspicuous and glandular 
doxstionssta lk prominent at mMiatunly .......--- MM. ~- gee pee S. hirtellus 
34. Favoring hardwoods; scales on cap usually small and glandular dots obscure . S. subaureus 


35. Glandular dots or smears present on stalk and usually conspicuous by maturity ........ 36 
35. Glandular dots absent or obscure (in old age sometimes visible atapex) ............... 40 
36. Cap white when young, whitish to pale yellowish in age (or with darker slime); associated with 

white pines ineastern North America;common ..... S. placidus (see S. granulatus, p. 502) 
36, Notastabove; cap darker, at least image, and/orfoundin the West, <a ee, Sy 


37. Cap smooth, at first white but soon becoming olive to olive-gray and then orange, cinnamon, 
yellow, brown, etc. (or splashed with these colors); found with various pines in coastal central 
and southern California, or in regions where Monterey pine is planted ..S. pungens, p.503 


37. Not with above features; cap variously colored but lacking an olive or olive-gray phase .. 38 
38. Cap with grayish to dark brown streaks, fibrils, or scales; found with pine (especially Monterey 
pine) in California; taste harsh, unpleasant ....S. acerbus(see S. fuscotomentosus, p. 504) 
BS. SNOtaMmbOVE Wn ooh ak hee he hh ee eee oe ee a Oe ee 39 
39. Cap buff to yellowish or pale cinnamon at maturity; common with ponderosa pine in the 
SOUCT WES: ceo Mere fe Se oe Sa S. kaibabensis (see S. granulatus, p. 502) 


39. Notas above; either found elsewhere or cap darker at maturity S. granulatus & others, p.502 


40. Taste peppery (chew ona small piece of cap) and base of stalk usually bright yellow or pores 
brilliant yellow to intense greenish-yellow and associated with hardwoods (see Boletus, p.511) 


SU ORD et ic te2W Oy ky,” ert ae ese a sliced an WY br hoe ate Ree Pad acres sree aomsatererabest 4] 
41. Stalk typically white to yellow (not brown or red) and not viscid or slimy; associated with 
coniters(imainly pine); wares 7or Diueing witen bruised —............++2--.. oem. ie - 42 


41. Stalk viscid or slimy and cap sometimes yellow, or if not then not as above (see Boletus, p.511) 


42. Cap dark brown to reddish-brown to dull cinnamon when young ....... S. brevipes, p. 501 
427. Cap witttisiror at least paler thamravbove When youne . © Mo... eke betes ces 
eager ee ene ee ar ee PEE A S. pallidiceps & S. occidentalis (see S. brevipes, p. 501) 
43. Pores and flesh typically blueing when bruised; spores ridged or otherwise ornamented ..... 
LEE Sa sy ee eal tp On a re ee RE (see Boletellus & A ustroboletus, p.508) 
432 AP Ores aiileeminme OIUEINE, epOres sINOOL ss) 5 oe es ees ee es 44 


44. Cap fibrils pink to reddish to purple-red; growing with white pine S. pictus(see S. lakei, p.495) 
44. Notas above; cap dull yellowish to orangish or pinkish-orange; especially common along the 


Crip iA Ctra aoe eee oe ena ete en fer a a S. decipiens (see S. lakei, p. 495) 
45. Veil sometimes forming a slight annulus (ring) on stalk; base of stalk often vinaceous-stained; 
common in western North America, including the Southwest .......... S. sibiricus, p. 498 
45. Not as above; veil typically not forming an annulus; common in eastern North America and 
alsoround im (he OOUUNWESE «2.6 ese. see eee ess cuss S. americanus (see S. sibiricus, p. 498) 
46. Cap small(up to5 cm broad) and stalk slender ....... S. helenae (see S. umbonatus, p. 498) 


46. Cap medium-sized to large; stalk usually quite thick S. punctatipes (see S. granulatus, p. 502) 


Suillus cavipes _—_ (Hollow-Foot) Color Plate 122 


CAP 3-12 cm broad, convex or broadly umbonate becoming plane or slightly uplifted; 
surface dry (not viscid), densely hairy-fibrillose, often with a suede-like or felty texture; 
typically dark brown to reddish-brown to orange-brown or tawny (rarely paler), the 
margin and/ or tips of the fibrils often paler. Flesh firm, white or pale yellow, not blueing 
when bruised. PORES arranged more or less radially, large, angular (elongated); pale 
yellow becoming dark yellow or greenish-yellow, not blueing; tubes same color, usually 
decurrent. STALK 4-9 cm long, 0.5-2 cm thick, equal or swollen below, dry, lemon-yellow 
above the ring, colored like cap or paler below; glandular dots absent; lower portion hollow 
inside, at least in age; not blueing when cut. VEIL fibrillose-cottony, white, forminga thin, 
fragile, fibrillose ring on stalk and/or leaving remnants on cap margin. SPORE PRINT 
dark olive to brown; spores 7-10 x 3.5-4 microns, elliptical to spindle-shaped, smooth. 
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HABITAT: Scattered to gregarious on ground in late summer and fall, associated with 
larch trees; common throughout the northern hemisphere wherever larch occurs. I have 
seen it in Oregon and Idaho, but not in California. 


EDIBILITY: Edible and “choice” according to some sources, but I find it bland. Its one 
saving grace 1s that it isn’t as slimy as many slippery jacks. 


COMMENTS: Also known as Boletinus cavipes, this is the only Sui//us witha consistently 
hollow stem and dry, densely hairy, brown to tawny cap. Its growth with larch is also diag- 
nostic. Fresh specimens have an unusually clean, pristine appearance that is readily notice- 
able but difficult to describe (see color plate); the pale pores contrast strikingly with the 
darker cap, making it one of our most beautiful boletes. Since larch does not occur in 
California, S. cavipes probably doesn’t either. However, it is a prominent feature of the 
coniferous forests of Idaho, Montana, and the Cascades, as well as the northeastern 
United States and Canada. For other larch-loving boletes, see S. grevillei and the genus 
Fuscoboletinus (particularly F. ochraceoroseus and F. aeruginascens). 


Suillus lakei (Western Painted Suillus) Color Plate 124 


CAP 5-15 cm broad, convex becoming plane or shallowly depressed; surface covered 
with reddish-brown to brick-red to pinkish or tawny fibrils or fibrillose scales ona yellow 
to dingy orange or tan background; dry, but in one form viscid in wet weather beneath the 
fibrils; margin sometimes hung with veil remnants. Flesh thick, yellow, often discoloring 
pinkish when bruised. PORES large (1-3 mm in length), sometimes radially arranged, 
yellow when young becoming dingy yellow or ochre and usually discoloring reddish to 
dingy reddish-brown where bruised or in age; tubes same color as pores, adnate to de- 
current. STALK 3-8 (12) cm long, 1-3 (4) cm thick, more or less equal, firm, dry, solid; 
yellow above the ring, usually with reddish to brown streaks below; glandular dotsabsent; 
interior usually staining weakly blue or green when cut, at least near base. VEIL white or 
becoming cap color, dry, usually forming a fibrillose ring or ragged zone on stalk, but 
sometimes disappearing. SPORE PRINT brown to dull cinnamon; spores 8-1] x 34 
microns, spindle-shaped to elliptical, smooth. 


HABITAT: Scattered to gregarious on ground in woods; associated with Douglas-fir 
and common throughout the West where its host occurs. Inthe Rocky Mountains it fruits 
in the summer and early fall and is the most common bolete associated with Douglas-fir. 
In our area it is frequent in the fall and winter, but is not as numerous as S. caerulescens 
and S. ponderosus, which also grow with Douglas-fir. It prefers poor, exposed soil and 
often fruits on roadbanks or in campgrounds. 


EDIBILITY: Edible, but not choice. 


COMMENTS: This is one “slippery jack” that is not slippery except in very wet weather. 
The dark red to reddish-brown fibrils or scales on the cap plus the presence of a veil and 
association with Douglas-fir set it apart. When young it is quite attractive, the scales often 
being more pink then red. Heavy rain will wash them off, however, and gelatinize the cap 
surface. Then the yellow to dingy orange-brown background color predominates, making 
it resemble S. caerulescens and S. ponderosus. In the Pacific Northwest it can also be 
confused with two larch-lovers—S. cavipes, which hasa hollowstalk, and Fuscoboletinus 
ochraceoroseus, Which is more brightly colored and has darker spores. The “Painted 
Suillus” of eastern North America, S. pictus, isa similar but more brightly colored species 
associated with white pine. It has a dry cap with pink to red fibrillose scales, a somewhat 
longer stalk with similarly colored fibrils, and a soft, white, cottony annulus (ring). It is 
edible and highly touted by some, mediocre according to others. Another dry-capped 
eastern species, S. decipiens, has an orangish to dingy ochraceous to pinkish-orange, 
fibrillose or fibrillose-scaly cap. 


Suillus caerulescens commonly occurs with Douglas-fir. Note the presence of a veil which may or 
may not form a distinct annulus (ring) on the stalk. A closely related and equally common species, 
S. ponderosus, is shown in color plate. 


Suillus caerulescens (Douglas-Fir Suillus) 


CAP 5-18 cm broad, convex becoming plane or shallowly depressed; surface viscid when 
moist, with scattered fibrils, scales, or streaks, color variable: dull cinnamon to yellowish, 
but most often dull reddish-brown, orange-brown, or yellow-brown toward thecenterand 
yellowish to buff near the margin, with dingy greenish stains sometimes developing incold 
weather; margin sometimes hung with veil remnants. Flesh thick, pale yellow or dis- 
coloring pinkish to vinaceous. PORES yellow when young, dingier in age, fairly large 
(1 mm or more in diameter at maturity) and sometimes radially arranged, not blueing 
when bruised but often discoloring dingy reddish-brown or brown; tubes same color, 
adnate to decurrent. STALK 2.5-10 cm long, | .5-3 (4) cm thick, equal or tapered at either 
end, firm, solid, dry, yellow above the ring, fibrillose and dingier below and often mottled 
with reddish or brown stains and usually staining brownish after handling; sometimes 
spotted but not glandular-dotted; flesh near or at base usually staining blue or green when 
cut (sometimes slowly). VEIL white or pallid when young, becoming colored like the cap 
in age, not slimy, usually forminga slight to distinct ring on stalk; ring fibrillose or bandlike, 
median to superior. SPORE PRINT brown to dull cinnamon; spores 8-11 « 3-5 microns, 
elliptical to spindle-shaped, smooth. 


HABITAT: Scattered to densely gregarious on ground under or near Douglas-fir; known 
only from the Pacific Northwest and California, very common. In our area it is sporadi- 
cally abundant, along with S. ponderosus (see comments), from the fall through early 
spring. The largest fruiting is usually around Thanksgiving. 


EDIBILITY: Edible. It is generally listed as mediocre, but one collection I sampled had 
a rather pleasing lemony flavor. 


COMMENTS: If you hunt Douglas-fir forests regularly, you will soon tire of finding this 
mundane mushroom. The dull cinnamon to orange-brown or yellowish cap, presence of a 
veil, tendency of the stalk base to stain blue when cut, and association with Douglas-firare 
key characteristics. A very similar species, S. ponderosus (COLOR PLATE 117), is just 
as common in our area and just as mediocre an addition toa meal. It differs in having a 
viscid, yellow to orange veil (before breaking) and a smoother, viscid to slimy cap which 
ranges from reddish-brown to dull yellowish. Its name refers to its sometimes ponderous 
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size, and not to the fact that it isn’t associated with ponderosa pine. In fact, it is associated 
with Douglas-fir just like S. caerulescens, and the two sometimes mix company. A third 
very similar species, S. imitatus, has a smooth viscid cap and shorter spores; it occurs 
under conifers in the Pacific Northwest. A dark or dingy greenish variety (S. imitatus var. 
viridescens) also occurs, and both S. caerulescens and S. ponderosus can develop greenish 
stains on the cap and stalk in cold weather. This in no way affects their edibility, however. 


Suillus grevillei § (Tamarack Jack) 


CAP 3-15 cm broad, convex to nearly plane; surface smooth, viscid or slimy when moist, 
often shiny when dry; color variable: deep red to reddish-brown with a yellow margin, 
varying to golden-yellow throughout or yellow with a cinnamon- or rusty-tinged center; 
margin sometimes with veil remnants. Flesh thick, yellow but often aging or staining pink- 
ish to reddish; not blueing. PORES creamy when young becoming yellowand finally dingy 
ochre or olive-yellow, not blueing but usually turning brownish or rusty where bruised; 
often somewhat radially arranged; tubes same color, adnate to decurrent. STALK 4-10 
cm long, 1-3 cm thick, equal or slightly thicker below, solid, firm, pale yellow when young 
but soon mottled reddish to deep brown or cinnamon below the veil and often staining 
brown when handled; glandular dots absent. VEIL yellowish before breaking, the under- 
side often viscid in wet weather; usually forminga median to superior, cottony, whitish ring 
on stalk. SPORE PRINT olive-brown to dull cinnamon; spores 8-10 x 3-3.5 microns, 
elliptical to spindle-shaped, smooth. 


HABITAT: Scattered to gregarious or in small clusters in woods or bogs, associated 
exclusively with larch (tamarack); common from late summer through early winter 
throughout the northern half of the northern hemisphere wherever larch occurs. It is 
very common in Idaho and Montana and also grows on the eastern slope of the Cascades 
(frequently in the company of S. cavipes), but is not known from California. 


EDIBILITY: Edible, but like most slippery jacks, far from incredible. 


COMMENTS: Also knownas S. elegans, this attractive slippery jack is easily told by its 
smooth golden-yellow to deep red cap, presence of a veil, absence of glandular dots on the 
stem, and monogamy with larch. In the West the cap tends to be dark red to cinnamon, 
while in Europe and eastern North America it is yellower. S. ponderosus and S. caeru- 
lescens are somewhat similar but prefer Douglas-fir. Other species: S. proximus of 
eastern North America is closely related, but its spore print is chestnut- brown when moist 
and its stalk often stains greenish when cut open (at least below); it also favors larch. 


Suillus grevillei, a slippery jack that grows only with larch. Note slimy cap and prominent annulus 
(ring). This is the eastern form with a golden cap; in the West the cap is usually reddish-brown. 


Suillus umbonatus is a small slippery jack that favors lodgepole pine. Note the glutinous (slimy) 
ring on the stalk and the rather large pores. 


Suillus umbonatus (Umbonate Slippery Jack) 


CAP 3-9 cm broad, obtusely convex becoming convex or plane, often with alow umbo, the 
margin sometimes uplifted in age; surface smooth, viscid or slimy when moist, often 
streaked, olive-buffto dingy tan or dull yellowish-brown, often more olive inage, especially 
toward margin. Flesh soft, pale yellow to buff, bruising dingy pinkish-brown. PORES 
large, more or less radially arranged, pale yellow when young, dingy greenish-yellowin old 
age; sometimes staining dingy pinkish-brown when bruised; tubes samecolor. STALK 3-8 
cm long, 4-9 mm thick, more or less equal, solid, usually slender; pale yellow or tan above 
the ring, same color or paler below, with pallid to yellow-brown, often obscure glandular 
dots; often brownish-stained where handled. VEIL viscid-gelatinous, pale brownish, 
forming a median to superior gelatinous ring onstalk. SPORE PRINT olive-brown to dull 
cinnamon-brown; spores 7-11 = 3.5-4.5 microns, elliptical to spindle-shaped, smooth. 


HABITAT: Scattered to gregarious or in small clumps under conifers, particularly lodge- 
pole and beach pines (Pinus contorta), often in large numbers; fruiting in the late summer 
and fall or early winter, western North America. It is common in the Sierra Nevada and 
on the California coast north of San Francisco; it has also been taken in eastern Canada. 


EDIBILITY: Too gooey and gluey to be of value. 


COMMENTS: This species is one of our most distinctive slippery jacks, easily recog- 
nized by its dingy yellow-brown to olive-buff color, frequently umbonate cap, viscid 
annulus (ring), and rather small, slender stature. The glandular dots are quite obscure 
when young but typically darken as the fungus matures. It is closely related to S. sibiricus 
and S. americanus, which, however, are more brightly colored and have reddish scales on 
the cap. Other species: S. flavidus is slightly yellower but otherwise similar if not the 
same; S. helenae, found under lodgepole (beach) pine in coastal Oregon, is also very 
similar but lacks a veil. 


Suillus sibiricus (Siberian Slippery Jack) Color Plate 116 


CAP 3-10 cm broad, convex to broadly convex or broadly umbonate; surface viscid or 
slimy when moist, bright yellow to dull yellowish, olive-yellow, ochre-yellow, or dark yel- 
low, with scattered reddish to cinnamon-brown or dark brown spots, scales, streaks, or 
patches of fibrils, especially toward the margin (but these sometimes washed off by rain); 
margin incurved and usually hung with cottony veil remnants. Flesh soft, thin, yellow, not 
blueing but often staining vinaceous or pinkish when bruised. PORES large(1-2 mm wide) 
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when mature, often somewhat radially arranged, mustard-yellow becoming duller or 
darker (ochre to yellow-brown) in age, not blueing when bruised (but may stain vinaceous 
or pinkish); tubes same color or dingier. STALK 3-11 cm long, 0.5-1.5 cm thick, more or 
less equal, often curved, solid or sometimes hollow in age, yellow to ochre-yellow, often 
staining vinaceous or brown when handled and often vinaceous-stained at or in the base; 
glandular dots and smears present, often inconspicuous when young but typically brown to 
cinnamon and quite conspicuous in age. VEIL cottony, whitish to pale yellow or in age 
sometimes brownish, usually remaining attached to margin of cap, but sometimes forming 
a slight ring onstalk. SPORE PRINT brown to dullcinnamon-brown; spores8-12*3.5-4.5 
microns, elliptical to spindle-shaped, smooth. 


HABITAT: Scattered to gregarious or clustered under conifers, associated with white 
(5-needle) pines; widely distributed, but especially common in the summer and fall with 
western white pine in the Pacific Northwest and northern California. It is also found in 
the Southwest with southwestern white pine and limber pine.The very similar S. ameri- 
canus (see comments) replaces it in eastern North America. 


EDIBILITY: Edible but thin-fleshed, insipid, and slimy. Alexander Smith relates the case 
of one person who cannot even touch it without suffering an acute allergic reaction. 


COMMENTS: The combination of viscid yellow cap with reddish to brown spots or 
plaques, cottony veil, and glandular-dotted stalk make this one of the most distinctive of 
all the slippery jacks. The cap is usually bright yellow in dry weather and duller or dingier 
when moist. The closely related S. americanus is often abundant with eastern white pine 
and also occurs in the Southwest. Its cap is often more streaked than spotted and its stalk 
is usually thinner (3-10 mm), plus it lacks anannulus because its veilnormally doesn’t come 
into contact with the stalk (instead it extends in from the cap margin asa rollofcottony tis- 
sue). Inthe Southwest the two species seem tointergrade; the color plate may represent one 
such “hybrid.” In the Sierra Nevada two somewhat similar species, S. riparius and S. 
megaporinus, are often common. Both have very iarge, irregular or even gill-like pores 
(up to 5 mm longand 3 mm broad) and yellow to brownish caps with brownto rusty-brown 
scales, streaks, and/or fibrils. S. riparius usually has a well-developed stalk while in S. 
megaporinus the stalk is often poorly developed and off-center and the cap is usually small. 


Suillus subolivaceus (Slippery Jill) Color Plate 121 


CAP 4-15 cm broad, convex or obtusely umbonate becoming plane or broadly umbonate; 
surface smooth but often streaked or with flattened darker fibrils, viscid or slimy when 
moist; dull olive to olive-brown, grayish-olive-brown, dingy yellow-brown, or dingy tan. 
Flesh pallid to yellowish or tinged olive-gray, not bruising blue. PORES fairly large at 
maturity, grayish-olive to grayish-buff or olive-buff when young and often beaded with 
clear droplets in wet weather, becoming dingy yellowish to brownish-yellow in age (and 
droplets often drying blackish); not bruising blue; tubes same color or yellower. STALK 
6-12 (17) cm long, 0.8-2 cm thick, equal or thicker below, solid, white or yellowish above 
the ring, whitish to brownish below; densely covered throughout with prominent pinkish- 
brown to blackish glandular dots and smears. VEIL membranous, whitish, witha gelatin- 
ous olive to brownish underside; forming a large bandlike, median to superior ring onstalk 
which may shrink considerably inage. SPORE PRINT brown to dingy cinnamon; spores 
8-11 x 34 microns, elliptical to spindle-shaped, smooth. 


HABITAT: Scattered to gregarious under conifers, particularly western white pine; 
known only from western North America. In the Pacific Northwest it is often common in 
the late summer and fall. It probably occurs in California, but I have not seen it south of 
the Cascades. Similar species occur in eastern North America (see comments). 
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EDIBILITY: Edible, but of poor quality. 


COMMENTS: The large bandlike ring, overall dingy olive-brown to yellow-browncolor, 
slimy cap, and very conspicuous glandular dots on the stem which become blackish in age 
make this slippery jack easier to identify than itis to grip! The glandular dotsare often quite 
sticky and resinous and will stain your fingers brown more quickly than those of other 
slippery jacks. S. umbonatus is somewhat similar but grows with lodgepole pine and hasa 
gelatinous annulus (ring) and pale yellowish pores when young. S. /uteus is easily distin- 
guished by its reddish-brown cap and sheathing, purplish-tinged veil. In eastern North 
America there is a group of “slippery jills” with a yellowish to olive-brown cap and 
strikingly broad (1-2 cm high), thick annulus that is baggy (flares at both the bottom and 
top edges) when young and bandlike in age. The most common northern member of this 
group is S. subluteus. Several species are common in the South, including S. cothurnatus, 
S. salmonicolor (with salmon-tinged pores), and S. pinorigidus. None are worth eating. 


Suillus luteus —_ (Slippery Jack) Color Plate 118 


CAP 5-12 cm broad, obtuse or convex becoming plane; surface smooth, viscid or slimy 
when moist, often shiny when dry; typically reddish-brown to dark reddish-brown or 
chestnut-brown, but ranging sometimes toward yellow-brown or rusty-brown, especially 
in age, and sometimes streaked; margin often hung with veil remnants. Flesh thick, white to 
pale yellow, not bruising. PORES minute, white at first, becoming yellowand finally dark 
yellowish, often brownish-spotted inage; not bruising blue; tubessamecolor. STALK 3-10 
cm long, 1-3 cm thick, more or less equal, solid, white to pale yellow above, often purplish 
below or witha purplish zone; prominent pinkish to brown glandulardotsand smears soon 
developing both above and below. VEIL sheathing the stalk, membranous, persistent, 
white above, purplish to dull lilac below and viscid when wet; usually forminga large, often 
flaring or sleevelike ring that turns brown from falling spores. SPORE PRINT brown to 
dull cinnamon; spores 6-10 x 2.5-3.5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Scattered to gregarious in cool wet weather under conifers, particularly pine 
but also spruce; widely distributed. Itisabundantin pine plantations in northeastern North 
America, and has also been reported from the Pacific Northwest and Southwest. A favored 
associate is Scots pine (Pinus sylvestris), and it may very well turn up in California where 
Scots pine has been planted. 


EDIBILITY: Edible and widely collected, though some people areapparently “allergic” to 
it. According to one source it is “the best of the slippery jacks”—a classic case of damning 
with faint praise, if you ask me. As in most slippery jacks, the slimy skin peels off easily. 


COMMENTS: This species is the “original” slippery jack, i.e., the one from which all the 
others take their name. It can be told by its reddish-browncap, glandular-dotted stem, and 
sheathing veil which typically forms a prominent annulus (ring) on the stalk. The dull 
purplish color of the lower stalk or underside of the ring is also distinctive. S. borealis 
(see comments under S. pseudobrevipes) is a closely related westerner with no annulus. 


Suillus pseudobrevipes —_ (Veiled Short-Stemmed Slippery Jack) 


CAP 5-15 cm broad, convex becoming broadly convex or plane; surface slimy or viscid 
when moist, smooth or with a few patches of veil tissue near margin, but often appearing 
fibrillose or streaked; dingy yellowish to yellow-brown, dark yellow-brown, or honey- 
colored, often becoming darker or more cinnamon in age; margin often hung with whitish 
veil remnants. Flesh thick, white to pale yellow, not blueing. PORES and tubes pale yellow 
to yellow becoming dingy yellowish in age, not blueing. STALK 2-8 cm long, 1-3 cm 


Suillus pseudobrevipes, a widespread slippery jack witha thin veil and inconspicuous glandular dots. 
The veil may form a slight ring on the stalk and/or leave remnants on the margin of the cap, oreven 
disappear entirely. These are rather small specimens. 


thick, often rather short and thick, equal or tapered downward, solid, firm, white when 
young, yellowish in age; glandular dots absent or obscure when young but tending to 
become brown and more visible in age. VEIL white to dingy lavender or lavender-brown, 
usually forming a median fibrillose ring on stalk, but the ring often slight or collapsed; 
sometimes forming a sheath over the base of stalk or merely leaving remnants on cap 
margin. SPORE PRINT brown to pale brownish; spores 7-9 x 2.5-4 microns, spindle- 
shaped to elliptical, smooth. 


HABITAT: Scattered to gregarious under pines (mainly ponderosa and lodgepole); 
known only from western North America. In our area it fruits only in scattered localities 
with ponderosa pine, in the fall and winter. In the Southwest and Rocky Mountains it is 
quite abundant, however, and I’ve also seen it in the Sierra Nevada. 


EDIBILITY: Edible. 


COMMENTS: This slippery jack tends to have a short, stocky stem like its namesake, 
S. brevipes, but the presence of a veiland paler cap color distinguish it. Sometimes the veil 
persists as a roll of cottony tissue on the cap margin instead of forming a distinct annulus 
(ring), leading to confusion with several species that typically boast veil remnants on the 
margin of the cap but not the stalk. These species include: S. volcanalis, glandular dots 
obscure, cap yellowish or tawny (or often with pinkish to reddish-brown areas), growing 
in volcanic soil (often buried) with Jeffrey pine in Mt. Lassen National Park, California; 
S. brunnescens, cap white with the slime becoming chocolate-brown, glandular dots small, 
associated with sugar and lodgepole pines; S. borealis, cap dark brown, veil dull lavender 
or purplish (as in S. /uteus), stalk glandular-dotted in age, associated with western white 
pine; S. glandulosipes, cap fibrillose and pale ochre to cinnamon, glandular dots very 
conspicuous, locally common in northern coastal California; and S. albidipes, whose cap 
is whitish to buff, brownish, or dull cinnnamon and has a roll of cottony veil tissue on the 
margin when young. I have seen enormous fruitings of the latter species under lodgepole 
pine in Oregon and Washington. 


Suillus brevipes (Short-Stemmed Slippery Jack) Color Plate 115 


CAP 5-13 cm broad, convex becoming broadly convex to plane; surface smooth, viscid 
or very slimy when moist, often shiny when dry; dark vinaceous-brown to dark brown 
when young, often fading in age to reddish-brown, dull cinnamon, or even tan (or in one 
form yellow-brown) and sometimes appearing streaked; margin naked. Flesh thick, white 
or often becoming yellow in age, soft, not blueing when bruised. PORES and tubes pale 
when young, becoming darker or dingier yellow inageand finally olive-yellow; not blueing. 
STALK 2-7 cm long, ! -2 (3) cm thick, equal or slightly thicker belowand often quite short; 
firm, solid, white becoming pale yellow in age; glandular dots absent or sometimes barely 
visible in age (never.prominent). VEIL absent. SPORE PRINT brown to dull cinnamon; 
spores 7-10 x 34 microns, elliptical to spindle-shaped, smooth. 


HABITAT: Scattered to densely gregarious under conifers (particularly 2- and 3-needle 
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pines, also spruce); very widespread and common. In the West it is especially abundant 
with lodgepole and bishop pines. In our area it fruits in the fall and winter but is en- 
countered infrequently, perhaps due to the superabundance of S. pungens. 


EDIBILITY: Edible and perhaps the best of our local slippery jacks—which is hardly a 
compliment. Peel the slimy pellicle (skin) before cooking it. 


COMMENTS: This widespread and often abundant slippery jack is best recognized by 
its smooth, slimy, dark brown to reddish-brown cap (which may fade inage), absence ofa 
veil, and absence of obvious glandular dots on the stem. True to its name, the stalk is often 
rather short, but it isa variable species and longer-stemmed individuals are not unusual. 
The viscid cap and non-reticulate, more or less equal stalk distinguish it from Boletus, the 
cap is never olive-gray as in S. pungens, and there is no veilasin S. pseudobrevipes, while 
S. granulatus and its relatives have a distinctly glandular-dotted stem. Other species witha 
smooth viscid cap, no veil, and absent or inconspicuous glandular dots include: S. pallidi- 
ceps of the Rocky Mountains, with a white cap when young that becomes pale cinnamon 
or yellowish in age; and S. occidentalis, common under ponderosa pine in the Southwest, 
with a paler (buff to light brown or pinkish-brown) cap that is not white when young. 


Suillus granulatus (Granulated Slippery Jack) 


CAP 3-15 cm broad, convex to plane or slightly wavy; surface smooth, viscid or very slimy 
when moist, often shiny when dry; cinnamon-brown to brown, orange-brown, rusty- 
cinnamon, or yellow-brown (but in some forms whitish when young), often streaked or 
mottled and paler or duller in old age; margin naked. Flesh thick, soft, white when young 
but soon pale yellow. PORES and tubes whitish when very young and often beaded with 
milky droplets, soon becoming buff or yellow and eventually dingy yellowish or brownish- 
spotted when mature. ST ALK 3-8 cm long,0.7-2.5 cm thick, more or lessequal, firm, solid, 
whitish when young, becoming yellow above and dingy cinnamon- or reddish-stained 
toward base; covered with pinkish to reddish-tan or brown glandular dots and smears in 
age. VEIL absent. SPORE PRINT brown to dull cinnamon or ochre; spores 7-10 x 2.54 
microns, spindle-shaped to elliptical, smooth. 


HABITAT: Scattered to densely gregarious on ground under pines in the summer, fall, 
and early winter; very widespread and common, but replaced in our area by S. pungens. 


EDIBILITY: Edible, but bland (see S. pungens). 


COMMENTS: This widespread slippery jack can be found almost anywhere where there 
are pines. It is closely related to S. pungens, but lacks the olive-gray tones so characteristic 
of that species. The combination of glandular-dotted stem, slimy or shiny cap, and absence 
of a veil are quite distinctive, but there are a number of closely related species which are 
rather difficult to distinguish (fortunately, allareapparently edible). These variants, which 
are especially numerous and confusing in the pine forests of the Rocky Mountains and 
Southwest, include: S. flavogranulatus of the Rockies, witha yellowish to dingy ochrecap 
at maturity and larger pores; S. kaibabensis, common in the Southwest, witha buff to pale 
cinnamon or yellowish cap; and S. wasatchicus, with reddish pores when young that 
become yellowish in age. In the Pacific Northwest another species, S. punctatipes, is quite 
common under various conifers. It also has glandular dots or smears and lacks a veil, but 
is larger and thicker-stemmed with larger yellow pores that are often somewhat radially 
elongated and/or decurrent. Its flesh is white and its cap color variable: orange-brown to 
dark brown, dingy tan, pinkish-brown, gray, vinaceous-gray, or purple-tinged. S. mon- 
ticolus of the Sierra Nevada resembles S. granulatus but has a swollen or bulbous stem. 
S. placidus of eastern North America is very similar, but its cap remains whitish fora long 
time before darkening or turning yellowish. Also see S. albidipes (under S. pseudobrevi- 
pes), which differs in having veil tissue on the cap margin when young. 


Suillus pungens. Note slimy cap and presence of milky droplets on pore surface of young specimens, 
plus the glandular-dotted stem. Cap color is variable (see color plate and description). (Joel Leivick) 


Suillus pungens (Pungent Slippery Jack) Color Plate 114 


CAP 4-18 cm broad, convex becoming broadly convex or plane; surface smooth, slimy or 
viscid when moist, often shiny when dry; colorextremely variable: usually white when very 
young but soon olive to grayish-olive and then becoming yellow, tawny-cinnamon, rusty- 
brown, orange, reddish-brown, or often mottled and streaked with various combinations 
of the above colors; margin typically naked or with a slight roll of cottony tissue when 
young. Flesh thick, white when young, soon becoming lemon-yellowand soft, not blueing; 
odor pungent or pleasant (somewhat banana-like). PORES white when young and often 
beaded with white to pinkish droplets in wet weather, becoming yellow and finally dark 
yellow-brown or dingy ochre in age, not blueing when bruised; tubes same color. STALK 
2-10 cm long, I-2 (3) cm thick, equal or with a-slightly tapered or swollen base, firm, solid, 
white when young becoming yellow in age, with conspicuous reddish to brown glandular 
dots and smears. VEIL absent. SPORE PRINT olive-brown to dull cinnamon-brown; 
spores 9-10 x 3-3.5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Scattered to densely gregarious or clustered on ground near or under Mon- 
terey pine; apparently endemic to our area, but also occurring where Monterey pines have 
been planted (it is a common “lawn mushroom” in our area, often growing with Chroo- 
gomphus vinicolor and Helvella lacunosa). It is most abundant in the fall and winter but 
can be found whenever it’s damp enough. It is also quite common under knobcone and 
ponderosa pines— but apparently only within the geographical range of Monterey pine. 


EDIBILITY: Edible; disdained by some due to its“harsh, unpleasant, subnauseous” taste, 
but prized by others. In my opinion its soft flesh and slimy texture are much bigger draw- 
backs than its flavor. Since it occurs in such large quantities and is easy to identify, it is 
definitely worth experimenting with. To remove the slime, simply peel off the skin. 


COMMENTS: Locally this is our most prolific bolete, appearing in colossal numbers 
wherever there are pines. The remarkable series of color changes it undergoes is apt to 
baffle the color-conscious beginner. On the other hand, when several individuals are 
present it affords an instant means of recognition! It is closely related to S. granulatus, but 
that species is never grayish-olive when young. The glandular-dotted stem and milky 
droplets on the pore surface of young specimens are also distinctive. 

S. pungens vies with Hygrophorus eburneus and the “Insidious Gomphidius” (Gom- 
phidius oregonensis) for the title of “Slipperiest and Slimiest Fungus Among Us.” An 
organic version of hockey or caromscan be played ona wet surface, using the caps of young 
S. pungens for pucks. Overmature individuals, on the other hand, are more aptly called 
S. “spongens” than S. pungens—they literally seethe with fat, agitated maggots and sag 
with so much excess moisture that they practically demand to be wrung out like a sponge! 
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Suillus fuscotomentosus Color Plates 119, 120 
(Poor Man’s Slippery Jack) 


CAP 4-15 cm broad, convex to plane; surface dry, or viscid in age or wet weather, at first 
covered with olive-brown to dark brown or fuscous (deep grayish-brown) fibrils or small 
fibrillose scales (in this stage usually dry), the scales often sparser inage, revealing the paler 
(dull ochre to buff) background, sometimes more cinnamon-colored overall at maturity 
or appearing streaked; margin naked. Flesh thick, yellow to pale orange or orange-buff, 
not blueing when bruised; taste mild to slightly unpleasant. PORES typically orange-buff 
when young and sometimes beaded with droplets, becoming yellowish-buff to dark dingy 
yellow or olive-yellow in old age, not blueing when bruised; tubes same color. STALK 
4-12 cm long, 1-3 cm thick, equal or somewhat thicker below, solid, firm, pallid to yellow 
or brownish-buff or often pinkish-orange to pale orange, especially toward base; glandular 
dots and smears present and usually conspicuous at least in age, often elongated, same 
color as stalk or darker(brown to cinnamon). VEIL absent. SPORE PRINT olive-brown 
to dull cinnamon-brown; spores 9-12 = 3-4 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Scattered to densely gregarious on ground under pines, often in large num- 
bersr; originally described from Santa Cruz County, California, but occurring inthe Sierra 
Nevada and Cascades as well. In our area it is often abundant in the late fall and winter 
under ponderosa, knobcone, and digger pine, while the very similar S. acerbus (see 
comments) favors Monterey pine. 


EDIBILITY: Edible, but slimy and insipid. In blind tastings of local edible boletes, it has 
consistently placed last. Asked to rate each bolete ona scale of 1-10, several tasters gave 
it a zero and one, a minus five! 


COMMENTS: This common bolete resembles S. tomentosus but does not stain blue. The 
pores are usually orange-buff when young, rather than white as in S. pungens and S. 
granulatus, and the brownish to grayish-brown cap fibrils and absence of a veil are also 
distinctive. The “Starving Man’s Slippery Jack,” S. acerbus, is a very similar species with 
a more viscid, less fibrillose-scaly cap. It is supposedly associated exclusively with Mon- 
terey pine, but I wonder whether it is really distinct from S. fuscotomentosus. The degree 
of viscidity seems to depend on age and weather conditions, and I’ve found specimens 
under Monterey, knobcone, and digger pines which could be referred to either species. 


Suillus tomentosus (Blue-Staining Slippery Jack) 


CAP 5-15 (20) cm broad, convex to plane; surface dry, but in wet weather or age often 
viscid, at first covered with a dense coating of minute hairs (fibrils) which break up toform 
scattered scales and are often quite sparse (or even absent) in age; fibrils or scales usually 
grayish-brown to brown (reddish in one form), sometimes pallid or buff when young; back- 
ground usually pale yellow to yellow-orange, orange-buff, or dark dull orange; margin 
naked. Flesh thick, pallid to yellow, usually blueing(but sometimes slightly or slowly) when 
bruised; taste mild or acidic. PORES dingy brown to dark cinnamon when young, 
becoming dingy yellow to buff or olive-yellow in age; usually blueing at least slightly when 
bruised (at least in age); tubes yellowish to olive-yellow. STALK 3-11 (15) cm long, 1-3 cm 
thick, equal or thicker below, firm, solid, colored like background of cap or oranger, with 
numerous small glandular dots which may be same color or brownerand are often obvious 
in age; base sometimes reddish-stained. VEIL absent. SPORE PRINT dark olive-brown 
to dull cinnamon; spores 7-11 x 3.5-4.5 microns, elliptical to spindle-shaped, smooth. 


HABITAT: Scattered to gregarious or in troops on ground under pinesand otherconifers, 
late summer through early winter; widely distributed, but especially common in the West, 
where it is one of the most common ofall the slippery jacks. I have seenenormousfruitings 


Suillus tomentosus is acommon and widespread species easily told by the tendency of its pores and/ 
or flesh to stain bluish when bruised. Note presence of fibrillose scales on cap. Older or rain-battered 
specimens, however, may be practically bald (without scales or hairs). 


in Idaho, Washington, northern California, and the Sierra Nevada, especially with lodge- 
pole pine and in mixed forests of aspen and pine. In our area, however, it is largely re- 
placed by the similar S. fuscotomentosus. 


EDIBILITY: Edible, and every bit the equal of S. fuscotomentosus (see comments on 
the edibility of that species). 


COMMENTS: The fibrillose to scaly cap, brownish pores when young, absence of a veil, 
glandular-dotted stem, and tendency of the poresand/ orthefleshto stain blue or greenish- 
blue when bruised forma distinctive combination of characters. Itis one of the commonest 
and most variable slippery jacks, with several slightly different color forms. Other species: 
S. variegatus of Europe is very similar if not the same; S. reticulatus is a rare, reticulate- 
stalked species that stains blue. 


FUSCOBOLETINUS (Larch Boletes) 


Medium-sized, fleshy, terrestrial boletes associated mainly with larch. CAP viscid, or if dry then 
fibrillose. PORES pallid to yellowish, gray, or grayish-brown, often large and radially arranged. 
STALK not usually reticulate or glandular-dotted; not scabrous. V El Lpresent, frequently forming 
an annulus (ring) on stalk. SPORE PRINT dark grayish-brown to dark reddish-brown to 
chocolate-brown or chocolate-gray. Spores elliptical to spindle-shaped, smooth. Cystidia on inner 
surfaces of tubes staining dark brown in KOH (potassium hydroxide). 


THIS small genus is an off-shoot of Suillus. It differs principally in its darker spore color, 
and is included in Suil/us by some boletologists. A veilis present in all species but the stalk 
usually lacks glandular dots. The cap varies from smooth and slimy to dry and fibrillose. 
Fuscoboletinus species are mycorrhizal mainly with larch or tamarack (Larix). This isa 
helpful feature in identification, though several Suillus species (e.g., S. grevillei and S. 
cavipes) also grow with larch. Some Fuscoboletinus species grow with other northern 
conifers, but their geographical range still corresponds to that of larch. As larch does not 
occur in California, Fuscoboletinus probably doesn’t either. However, it could con- 
ceivably appear where larches have been planted. Only two species are known from the 
western United States, and they are described here; most of the other species occur in the 
Northeast and Canada. Like slippery jacks, they are edible but of mediocre quality. 
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Key to Fuscoboletinus 


Stalk distinctly glandular-dotted (the dots dark); known from Minnesota; rare . F. weaverae 
Stalk not glandular-dotted (but may have reddish spots when young);common ......... 2 


Tubes and pores yellow to yellow-brown or yellow-olive when fresh ..............--... 3 
Tubes and pores whitish to grayish or grayish-brown, not yellowish ee eens, . Wee 10 


Cap 4-10 cm broad, at first covered by cottony grayish to yellowor red veil material which breaks 
up to form coarse scales, streaks, or plaques; cap viscid beneath the veil material and usually 
dark red to brownish or red-and-yellow in age; partial veil with both a cottony and a viscid or 
gelatinous layer; stalk with veil remnants (like cap), usually a mixture of red, yellow, and/ or 
gray; pores and tubes yellow; associated with larch (tamarack), usually growing in bogs; 
found in the northeastern United States and Canada (a very striking mushroom—see Color 
| Egle feed GL) hae omy aoe mca MMe numer Re Meee ricr ete, CUree rarer ss er eh oe cera es ee F. spectabilis 

INGO U's DOV CG Pete ee oppure ee ere carr oe at en rere ate an ase Ne eee Loe age oe accu mereeaucrrt tun 4 


Cap viseidlar slimy when moist and more or less sin@@th {20.2.5 . es 2) 
Caparyitnetr viscid) adh rilloses@m sc aly-aeeee pom errr tere ae ey eee eae eee 8 


Flesh in lower stalk staining greenish when cut (see Suillus proximus under S. grevillei, p.497) 
Tey igre eso 0) = ee eee ne ane nN NGe ee earn Ay ORG OF ey MRR SE RENO SSE Ne CEE SNES, 6 


Very common with larch in both eastern and western North America; spore print olive-brown 

CorduillEeCIINaI GM erate teat eee eae ke es cre (see Suillus grevillei, p. 497) 
6. Found in northeastern U.S., Canada, and Alaska, usually with conifers other than larch; spore 
Papo eee Vier Yo ce he cs rage amid oun eenr het e gee s Se  ee ee a e 7 


7. Veil(and stalk below veil) viscid; cap red-brown to mahogany, the stalk often with reddish spots 
when young; found under conifers in Alaska, Canada, and northeastern U.S. F. glandulosus 


i. INotusmboverstalledsa(naivincid) ..4.1..% 8... 1.08 -..5-., OS. Bee F. sinuspaulianus 
8. Stalk typically becoming hollow in lower portion; cap color variable: dark brown to reddish- 
brown, tawny, etc.; spore print dark olive-brown to brown .... (see Suillus cavipes, p. 494) 
8. Stalk not normally hollow; cap rosy to dark red (but sometimes overlaid with white) when 
fresh; spore print dark reddish-brown to dark vinaceous-brown ...........-.. 000 eee 2) 


9. Stalk typically 1-3 cm thick and cap 6-20 cm broad; known only from western North America 
er rer Ee rem e F. ochraceoroseus, below 
9. Notas above; typically smallerand eastern ...... F. paluster (see F. ochraceoroseus, below) 


10. Cap only slightly viscid; flesh not blueing when bruised; pores usually elongated near the stalk 
or forming gill-like rows; found in the eastern United States and Canada, usually in bogs 
Are Aan CR egy a nh ne F. grisellus (see F. aeruginascens, p. 507) 

10. Not as above; cap viscid to slimy when moist; flesh often (but not always) staining bluish or 


bluish-green when exposed; found in both eastern and western North America ........ ie 

11. Cap more or less chocolate-brown when fresh; known from the eastern United States and 

Geet A ee BO a he ke F. serotinus (see F. aeruginascens, p. 507) 

ll. Not aeaboverwidegpread .. 2... on obs bea eee ae we F.. aeruginascens, p. 507 

Fuscoboletinus ochraceoroseus Color Plate 123 
(Rosy Larch Bolete) 


CAP 7-20 (25) cm broad, convex to plane or slightly umbonate, or in age the margin some- 
times uplifted; surface dry, densely fibrillose or fibrillose-scaly and often uneven or pitted; 
rosy-red to bright pink, but often overlaid with whitish hairs (fibrils),and oftendarkerand 
duller (brick-red) in age; margin sometimes yellowish and hung with veil remnants. Flesh 
thick, yellow or tinged pink under cap cuticle, bruising slightly greenish-blue or notat all; 
taste often slightly bitter or acrid. PORES large, elongated (2-5 mm long) and usually 
arranged radially; yellow becoming dark yellow to olive-ochre and finally dingy brown in 
old age, not bruising blue; tubes shallow, same color, adnate todecurrent. ST ALK 3-7 (10) 
cm long, 1-3 cm thick, equal or with an enlarged base (and often a flaring apex); solid, 
firm, yellow(colored like pores) or with reddish to brownish stains, base often whitishand 
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fibrillose; apex often slightly reticulate from tubes; glandular dots absent. VEIL 
membranous, white or yellowish, thin, sometimes forming a slight ring on stalk but more 
often clinging to margin of cap. SPORE PRINT dark reddish-brown to dark vinaceous- 
brown; spores 7.5-9.5 x 2.5-3 microns, elliptical to spindle-shaped, smooth. 


HABITAT: Solitary to scattered or in groups on ground under conifers, associated with 
larch; known only from the northern Rocky Mountainsand Pacific Northwest. I have seen 
large fruitings in Idaho in September, but apparently it isn’t common every year. 


EDIBILITY: Edible, but of very poor quality due to the slightly bitter taste. 


COMMENTS: The beautiful rosy-red to pink cap, radially arranged pores, presence of a 
veil, and association with larch are the most distinctive characters of this most distinctive 
bolete. Its color is somewhat reminiscent of Suillus pictus, which grows with eastern white 
pine, and S. /akei, which grows with Douglas-fir, but the spore print is darkerand the stalk 
usually thicker. Other species: F. paluster of northeastern North America is somewhat 
similar (cap deep red) but much smaller and more slender, with even larger pores; it grows 
in swamps and bogs. Another very striking bog-lover, F. spectabilis (COLOR PLATE 
126), is also restricted to the Northeast and Canada. One glance is usually sufficient to 
identify it (as evidenced by the color plate), but see the key to Fuscoboletinus for details. 


Fuscoboletinus aeruginascens (Grayish Larch Bolete) 


CAP 3-12 cm broad, convex becoming plane or slightly umbonate; surface viscid or slimy 
when moist, smooth or streaked with flattened fibrils, or at times with darker fibrillose 
scales, sometimes cracking in dry weather; grayish-white to gray, grayish-brown, olive- 
gray, or dingy yellowish, sometimes with darker scales or developing grayish to dingy olive 
spots; margin usually hung with veil remnants. Flesh soft in age, white to yellowish, 
typically turning bluish-green when bruised (but often slowly or only very slightly), at 
leastin the stalk. PORES smalland round when young but often rather large and somewhat 
radially arranged in age; white at first becoming gray to grayish-brownat maturity, usually 
staining blue to dingy greenish when bruised (but often only slightly or slowly); tubes same 
color. STALK 4 (9) cm long, 0.7-1.5 cm thick, equal or tapering upward or sometimes 
pinched at base; solid, pallid or tinged olive above the ring, gray to olive-grayish to 
brownish below and usually somewhat viscid; glandular dots absent, apex often reticulate 
from tubes. VEIL membranous, white to gray or yellowish, usually forming a median to 
superior ring on stalk. SPORE PRINT dark reddish-brown or vinaceous-brown; spores 
8-12 x 3.5-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Scattered to densely gregarious in woods and around the edges of bogs, asso- 
ciated with larch(or tamarack) and common wherever larch occurs— the most widespread 
member of the genus. In the Pacific Northwest itis oftencommonin the springand againin 
the late summer and fall; it probably does not occur in California. 


EDIBILITY: Edible, but unappealing because of its sliminess, thin flesh, and dingy color. 


COMMENTS: The whitish to grayish to yellowish cap, white (never yellow!) pores that 
become grayishinage, presence ofa veil, and tendency to bruise weakly bluish-greenare the 
distinguishing field marks of this undistinguished larch-lover. It is likely to be mistakenfor 
a Suillus (and is even placed in that genus by some mycologists), but the spore print is 
vinaceous-brown. In eastern North America it often grows with F. spectabilis, a very 
striking species described in the key to Fuscoboletinus and shown in Color Plate 126. 
F. serotinus is a similar species with chocolate-brown slime on the cap; F. grisellus is 
colored like F. aeruginascens but does not normally bruise bluish-green, has a more conical 
and less viscid cap, and more elongated pores. Both species are associated with tamarack 
(eastern larch) and are fairly common in the northeastern U.S. and Canada. 
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BOLETELLUS & AUSTROBOLETUS 


Medium-sized woodland boletes. CAP fleshy, dry or viscid, sometimes areolate or scaly. PORES 
and tubes usually (but not always) yellow, sometimes blueing when bruised. STALK fleshy bur 
usually long, slender, and more or less equal; lacking glandular dots or dark scabers but often 
longitudinally ridged or jaggedly reticulate. VEIL absent (except in B. ananas). SPORE PRINT 
olive to brown or cinnamon-brown. Spores elliptical to spindle-shaped, longitudinally wrinkled, 
ridged, grooved, or “winged” (Boletellus) or minutely pitted (Austroboletus). 


THESE are gracile (slender-stemmed) boletes with ornamented spores (ridged or wrin- 
kled in Boletellus, pitted in Austroboletus). The stalk is usually long in relation to the cap 
and not bulbous as in many species of Boletus. In addition, itis often raggedly or jaggedly 
reticulate or ridged. Both genera are centered in the tropics. In the United States they are 
most prevalent in the southeastern sector and along the Gulf of Mexico. A few species 
range north to Canada and west to southern Arizona, but none have been found in Cali- 
fornia. One Boletellus is depicted here; several other species are keyed out. 


Key to Boletellus & Austroboletus 


1. Stalk smooth to fibrillose or scurfy but not reticulate, jagged, or markedly ridged; pores and 


flesh usually blueing when bruised; often growing at or near the bases of trees .......... 2 
Stalk markedly or jaggedly reticulate or ridged; flesh and pores not blueing; terrestrial .... 3 

2. Veil present when young, usually leaving white flaps on cap margin; cap coarsely scaly or fibril- 
lose-scaly; usually growing on or near pine trees ........ B. ananas (see B. russellii, below) 

Veil absent; cap often areolate but not fibrillose-scaly or shaggy ......... B. chrysenteroides 

3. Cap and stalk whitish to pale yellow or buff; stalk prominently and coarsely reticulate; taste 
bitter; usually found in sandy soil in southern U.S. (subtropical) .......... A. subflavidus 

3. INOhasdbovercap andastak darkenor DIiGhich .....5.+.- my ss: gop ge: meee « eee 4 
4. Cap smooth and viscid when fresh and moist ..... A. betula (see Boletellus russellii, below) 
4. Capmot.viscid). often areolate (cragked)in ages... ....... 1g...» - ey eee B. russellii, below 


Boletellus russellii | (Jagged-Stemmed Bolete) Color Plate 125 


CAP 3-9 (13) cm broad, convex to broadly convex or rarely plane; surface dry, yellow- 
brown to buffy-brown or olive-gray, varying to brownish, reddish, or cinnamon-brown; 
minutely velvety to obscurely scaly, often becoming areolate (breaking up into small 
scales) in age, revealing the flesh beneath; margin at first incurved. Flesh yellow, not 
blueing when bruised. PORES rather large (1 mm broad or more), yellow when young, 
greenish-yellow in age, not blueing; tubes same color. STALK 10-20 cm long, 0.8-2 cm 
thick, equal or slightly thickened downward, typically long and slender, often curved at 
base; coarsely reticulate-lacerate (ragged and deeply ridged) more or less throughout; dull 
reddish to reddish-brown or cinnamon; solid, dry or with a viscid base when fresh. VEIL 
absent. SPORE PRINT dark olive to olive-brown; spores 15-20 x 7-11 microns, elliptical 
to spindle-shaped, deeply ridged or wrinkled longitudinally, with a cleft at apex. 


HABITAT: Solitary, scattered, or in small groups on ground under hardwoods (espe- 
cially oak) or occasionally conifers; fairly common inthe summer and early fall in eastern 
North America, but rarely fruiting in large numbers. It also occurs in southern Arizona, 
like many other “eastern” species. 


EDIBILITY: Edible, but rather soft and bland. 


COMMENTS: This distinctive bolete is easily recognized by its long, slender, lacerated 
(ragged or jagged) stalk (see the color plate), dry cap that is frequently areolate, and 
yellow to greenish-yellow pores that do not stain blue. Another species with a long, slim, 
lacerated stalk, Austroboletus (=Boletus, Boletellus) betula, differs in having a smooth, 
viscid, yellow-orange to reddish-brown cap, a more southern distribution, and pitted 
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spores. Another southerner, Boletellus ananas, is quite different. It has a fibrillose to 
coarsely scaly or shaggy, purplish to reddish (or sometimes yellowish) cap plus a whitish 
veil when young. The veil usually leaves remnants on the cap margin rather than forming 
a ring. The stalk is whitish to tan and smooth to slightly fibrillose, and the flesh and pores 
turn blue when bruised or cut. Neither of the above species is worth eating. 


PULVEROBOLETUS 


AS DEFINED here, Pulveroboletus contains an awesome total of one common species. 
The prefix pu/vero means pulverulent, which in turns means “powdery.” It pertains to 
the powdery to somewhat cottony or cobwebby consistency of the bright yellow veil that 
covers the cap and stalk of the young fruiting body—a unique feature among the boletes. 
Some mycologists, however, broaden the genus concept to include veil-less species such 
as P. auriporus and P. hemichrysus (treated in this book under Boletus). 


Pulveroboletus ravenelii (Veiled Sulfur Bolete) 


CAP 2-8 (12) cm broad, convex or nearly round when young, becoming plane in age; sur- 
face dry to slightly viscid if wet, bright yellow with orange, pinkish, or reddish-brown tones 
developing at the center, especially in age; covered with yellow cottony or powdery veil 
material, at least when young; margin often covered with veil remnants also. Flesh thick, 
white to yellow, changing slowly to blue when exposed, then eventually yellowish to dingy 
brown. PORES and tubes bright yellow when fresh, becoming dingier or olive-yellow in 
age; usually bruising bluish-green, and then sometimes turning dark brownish. STALK 
6-15 cm long, 0.5-1.5 cm thick, equal to slightly irregular, often rather long; dry, bright 
yellow, powdery or cottony at least when young, except at apex. VEIL bright yellow, 
cottony-powdery to cobwebby, leaving remnants on cap and cap margin and stalk (and 
sometimes a slight ring on stalk). SPORE PRINT dark olive-brown to brown; spores 
8-12 x 4-6.5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary or in small groups in woods; widely distributed, but rather rare on 
the west coast. In our area I have found it in the fall and early winter in mixed woods of oak 
and pine and under manzanita. 


EDIBILITY: Like myself, not firmly established. 


COMMENTS: I was dumbfounded by the sight of my first Pu/veroboletus. As boletes go 
it is an odd creature—a gaudy misfit, anaudacious anomaly. The brilliant yellow cottony 
veil which covers the cap and stalk when young sets it apart from all other boletes. In old 
age or rainy weather the veil remnants may be obliterated, but the color and relatively 
long, slender stalk help identify it. Though rare in California, it is included here because 
itis so bizarre. If you should be (un)fortunate enough to fall on top of one, as I did, I would 
like you to know what it was. 


An unusually gracile (long and slender) example of Pulveroboletus ravenelii. The distinctive 
yellow veil is not clearly visible in this picture. 
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GYROPORUS 


Small to medium-sized, terrestrial boletes. CAP typically dry. PORES pallid or whitish when 
young, pale yellow to yellow inage. STALK lacking scabers and glandular dots and typically not 
reticulate; usually hollow at maturity, at least toward the base. VEIL absent or rudimentary. 
SPORE PRINT pale yellow to yellow. Spores elliptical to spindle-shaped, smooth. 


THE pale yellow spore print and hollow or partially hollow stem are the distinctive 
features of this small genus. Four species—all choice edibles—are included in the key, but 
only one, G. castaneus, has been found in California. In addition to the generic charac- 
teristics, G. castaneus can be told by its chestnut-brownto orange-brown cap, white to pale 
yellow pores, and often slender, uneven, similarly-colored, non-reticulate stalk plus its 
“failure” to stain blue when bruised. 


Key to Gyroporus 


1. Flesh and pores quickly turning deep indigo-blue or violet-black when bruised or cut; cap 
yellowish to buff, dry, often somewhat fibrillose; pores whitish becoming yellowish; stalk 
colored like cap, often thicker toward base, smooth or fibrillose; common in sandy soil and 
woods in eastern North America (also said to occur rarely in Pacific Northwest) G. cyanescens 

l. Flesh ‘anrd’pores or olicime whem bruised a ee ca ee a ee oes rs 


2. Cap and stalk white to yellowish or tinged pink or apricot, sometimes spotted with cinnamon or 
brown in age; common under oak and pine in southeastern North America . G. subalbellus 
2. Cap and stalk darker (tawny to orange-brown, chestnut-brown, wine-red, etc.) .......... 3 


3. Cap more or less wine-red to burgundy; found under hardwoods in eastern North America 
EI ee OS IRE ee OE, OR LL, Oe EN ET G. purpurinus 
3. Cap brown to chestnut-brown to orange-brown or tawny; widespread . G. castaneus, below 


Gyroporus castaneus _ (Chestnut Bolete) Color Plate 148 


CAP 2.5-7 (10) cm broad, convex to plane or shallowly depressed; surface dry, minutely 
hairy to smooth, sometimes with a delicate whitish bloom when young; color variable: 
chestnut-brown to brown, cinnamon-brown, orange-brown, or rusty-tawny. Flesh thick, 
firm, white, not blueing when bruised. PORES and tubes white, becoming pale yellowish 
in old age, not blueing. STALK 3-9 cm long, 0.5-1 (3) cm thick, often rather slender and 
more or less equal (but a robust form also occurs), sometimes thicker or swollen below; 
surface dry, uneven, brown to tawny (colored more or less like cap or slightly paler); hollow 
or partially hollow at least at maturity (especially toward base). SPORE PRINT pale 
yellow to yellow; spores 8-12 x 4.5-6 microns, elliptical-oblong, smooth. 


HABITAT: Solitary or in groups under oaks and other hardwoods; fairly common in 
Europe and eastern North America, but extremely rare in the West. I have found it only 
twice in our area, under a tanoak in July (while truffle-hunting) and under a large live oak 
in October. The slender form is the common one in North America. 


EDIBILITY: Edible and highly esteemed in Europe, but alas, hard to come by in ourarea. 
One day I was picking fairy ring mushrooms (Marasmius oreades) on a lawn. A round 
Polish woman came out and said the mushrooms I was picking were no good. Then she 
invited me inside, where she proceeded to stuff me with sour cream cookies (she thought I 
was too skinny). She showed me a picture of her son, who was inthe navy. T henshe gave me 
a necklace of dried Gyroporus castaneus. They were her last ones, she said, and they came 
from “the old country, where everything tastes better.” They made a fabulous soup. Sodid 
the Marasmius. 


COMMENTS: In the West it is unlikely to be confused with anything, as it is unlikely to 
be found. 
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BOLETUS 


Medium-sized to very large, mostly terrestrial and mycorrhizal, woodland boletes. CAP fleshy, 
usually dry (but sometimes viscid), sometimes areolate. PORES and tubes typically white, yellow, 
orange, red, brown, or gray, often blueing when bruised. STALK fleshy, sometimes bulbous, thick 
or slender, often reticulate but not glandular-dotted and without dark scabers. VEIL absent. 
SPORE PRINT usually olive to olive-brown or brown, but sometimes yellow-brown or cinna- 
mon-brown. Spores spindle-shaped to elliptical, smooth. 


IF YOUR bolete is nota Suillus, Fuscoboletinus, Leccinum, Tylopilus, Pulveroboletus, 
Austroboletus, Boletellus, Gyroporus, Strobilomyces, or Gastroboletus, then it’s pro- 
bably a Boletus. In other words, it is much easier to characterize what a Boletus isn’t than 
what it is. There is neither a veil nor glandular dots as in Suillus, the stem does not have the 
dark scabers characteristic of Leccinum, the spores are neither yellow as in Gyroporus nor 
reddish as in 7y/opilus, nor are they ornamented as in Boletellus and Austroboletus. 

As such Boletus is a large and varied genus that splits nicely into two natural groups. The 
first group includes the hefty familiar forms like B. edulis, and can be subdivided into 
those with white pores when young(e.g., B. edulis), those with red pores(e.g., B. satanas), 
and those with yellow pores (e.g., B. appendiculatus). The stem is usually thick, some- 
times bulbous, and often reticulate, the pores small (up to | mm broad), and the different 
species are relatively easy to distinguish in the field. They are fairly finicky as to their 
mycorrhizal mates and have exceedingly fickle fruiting habits. For instance, in our area 
heavy early rains may elicit a bumper crop of nearly every species, whereas if the rains 
are delayed until December, they may not fruit at all! 

Species belonging to the second group(the genus X erocomus of some books) tend to be 
smaller, with a dry, minutely velvety (subtomentose) cap. The pores are often large (1-2 
mm or more in diameter), and the stem is relatively slender (or at least not bulbous) and 
not reticulate or only very coarsely so from decurrent tube walls. Members of this group are 
more cosmopolitan than those in the first group—that is, they occur in a wider range of 
habitats and may even grow on rotting wood. They tend to have a much longer growing 
season and more dependable fruiting habits, but seldom appear in large numbers. 
Identifying them is often difficult without resorting to chemical and microscopic 
characters, but few species in the group are good edibles. 


Boletus boasts some of the finest and most flavorful of all the fleshy fungi (see photo on 
p. 512). First and foremost, of course, is that fabulous fungus cherished by the Europeans 
above all others—the king bolete or cepe, B. edulis. Its sister species, B. barrowsii and B. 
aereus, are also excellent, and the butter boletes(B. appendiculatus and B. regius)are little- 
known local treasures. On the other hand, some species are bitter-tasting(see comments on 
the edibility of B. “marshii’!) and others, such as B. satanas, are so poisonous that their 
consumption can result in hospitalization. A general rule of thumb is to avoid all those 
species whose pores bruise blue. But this rule eliminates roughly half of all Boletus species 
(including some very good ones suchas B. appendiculatus), and at least on the west coast it 
can be amended to: avoid all those blue-staining species with pink, red, or orange pores. 
However, this does not mean that you should munch on those without red pores 
indiscriminately. The edibility of some species has yet to be established and many (even B. 
edulis) can cause stomach upsets if not thoroughly cooked. 

Even in its modern “restricted” sense, Boletus is the major genus of boletes. It is espe- 
cially numerous and diverse (over 100 species) during the humid summer months in the 
hardwood forests of eastern North America. On the west coast, however, the rains come 
during the cooler months of the year and the Boletus flora is much smaller, with only 
about 40 known species. Our oak-madrone woodlands boast a modest but unique 
bolete bounty. Prominent species include B. satanas, B. erythropus, B. amygdalinus, B. 
appendiculatus, B. regius, B. aereus, B. barrowsii, and B. flaviporus (along with Leccinum 


Five delectable species of Boletus (gathered the same day!): B. regius, three at top left; B. barrowsii, 
three at top right; B. aereus, three at bottom right; B. appendiculatus, small button at bottom and 
the one just above it; and B. edulis, two at bottom left. The smallest bolete in this picture is about 
10 cm (4 inches) high! All of these species favor hardwoods (at least in our area) except B. edulis. 


manzanitae). Pine forests, on the other hand, are favored by B. edulis, which can be har- 
vested by the bushel under favorable conditions. Boletus species are easily preserved by 
slicing and drying, but remember: if you should stumble into a “ Boletus bonanza,” take 
only as many as you can use. This will allow others (namely me) to share your luck, and 
aside from the good social practice it builds, it will test your will power to its limits! 

More than 30 species of Boletus occur in California. Nineteen are described here, plus 
three extralimital species. Don’t be intimidated by the apparent length of the key—it is 
actually composed of two separate keys that diverge at couplet #7: one key to western 
species and another to eastern ones. (Since Boletus is such a prominent group in eastern 
North America, I have keyed out many of the more distinctive and common species that 
occur there.) If you happen to be in southern Arizona, southern New Mexico, Mexico, 
or other regions where the eastern and western fungal floras overlap, try the key to western 
species first; if that doesn’t work, then try the key to eastern ones (couplet #42). 


Key to Boletus 

1. Growing on earthballs (Scleroderma species); fruiting body small to medium-sized, usually 
rather soft; especially common in southern latitudes ..................... B. parasiticus 

l. Growie on ground br wood siet onfeamiballs ........ 8.9 ...™ sees . We ee 2 
Taste distinctly acrid (peppery) when a small piece of the cap is chewed; fruiting body typically 
rather small, with bright yellow mycelium at base of stalk .... B. piperatus & others, p. 517 

2._ JN Olas abdve (but taste may be bitter OF SOWM) ois. ge it ge os eS Se cs a ee is 
3. Growing on or near wood or in sawdust (especially coniferous) ..........0 0000.00 e eee 4 
Smee ep NUIT ARI. (2 OTN De a OR ee ge 8 apy ASA SUPRA PAC ER ONG le IT I 
4. Cap yellow to ochre (or developing rusty-orange tones toward center in age); pores and flesh 
blueing when bruised; often in groups or clusters; spores short-elliptical ............... s 

so RS) BEN 0 gl nel arencrearsd eta lie ere rence oma. sertacaro rome. <5. crt wll 9-2 REE 6 
5. Pores reddish to reddish-brown when young; cap at first powdery ......... B. hemichrysus 
3. (Novas above; pores typically yellow... se ee ee B. sphaerocephalus 
6. Cap and stalk dark reddish-brown to maroon-brown or chocolate-brown; cap plushlike or 
fibrillose-scaly; stalk usually long and often streaked or lined; pores yellow to olive-yellow, 

not blueing when bruised; found on or near northern conifers ........ B. mirabilis, p. 521 

6.0 Momasmuive ....2..... 5.9 ween, Beers Be eee 7 
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24. 


Found in western North America (Rocky Mountains, Southwest, and westward)* ....... 8 
Found in eastern North America (east of the Rockies, also southern Arizona)* ......... 42 


Pore surface red, pink, vinaceous, or orange when fresh(but may be yellowish or dingier in age, 
or in one case yellow when young becoming red inage); pore surface and flesh usually turning 


bine on blie-blackewhenabnuised @meuies. oe ere oe. Whe Be ee es a S 
Pore surface yellow to olive, brown, white, etc., but not red or orange; pore surface may or 
Mia vemenMnmeenie When Wrulséd ....s.s01ssen4 ee cago sue Geos Oa Ses eee ee wee Ee 15 
Stalk distinctly feticulatey fretted), atleast GverMpperportiOi ..¢@........-5...5.--> 10 
Stalk not reticulate, or only very slightly so from decurrent tube walls ................. Ie 


Stalk equal to bulbous, usually ar leas 2.5 cm thick at apex; reticulation on stalk usually red 
or pink or vinaceous (but may be stained olive or brown by spores); widespread in West 11 
Stalk equal or slightly thicker below, typically 1-3 cm thick at apex; reticulation red or not red; 
found only in parts of the Southwest (e.g., southern Arizona) ............0.00 eee eee 46 


Stalk with an exaggerated basal bulb; cap whitish to grayish to olive-buff, or sometimes suf- 
bused with’pinkih agevassotiated with Oak . 2.6... 0.1 ce ee aes B. satanas, p. 527 
Stalk equal or swollen below, but without an exaggerated bulb; cap some shade of brown or red 
(or in one variety, pallid); associated mainly if not exclusively with conifers ........... 12 


Cap brown to olive-brown or yellow-brown (not often reddish); pores often yellow when very 
voume found in Mountains . 7a... 406. e6 ess B. haematinus (see B. pulcherrimus, p. 528) 
Cap brown to reddish-brown; pores never yellow ......... B. pulcherrimus & others, p. 528 


Cap intensely yellow, quitelarge; rare... ..¢2 os -. B. orovillus (see B. erythropus, p. 526) 
INO RECOM EEG TI) a en BM ae ak a S58 Bee ees 14 


Flesh changing to blue slowly or not at all when mushroom is cut open; cap usually areolate in 
ASE MOLMOMMa Me vaio le eee ie a B. mendocinensis (see B. chrysenteron, p.519) 
Flesh blueing quickly when cut; cap not normally areolate ...B. erythropus & others, p. 526 


Stalk typically long, relatively slender, and scurfy or minutely scaly (as in Leccinum); cap yellow 
to ochre, reddish-orange, or cinnamon; pores yellow, not normally blueing when bruised; 
fare (reported from northerm |daho and the Southwest)" 202......-....5...-42.5.-.% 67 

Not with aboveteatinessCOnmmmloly. ... 4s: et. . See Meee a tenets eeernnenne  Wemrerasy. ae 16 


Cap viscid or slimy when moist, cinnamon-brown to chestnut- or reddish-brown; pores an 
intense, brilliant yellow or greenish-yellow, not blueing when bruised; stalk not reticulate or 
GMly slishtly soubuUlsomeummes deed)", ance a. on seen eee ney ee B. flaviporus, p. 522 

Notas above: capmotwiscideor if viscid them motas above | 2.4.12.5.-...652..0 0.0.55 Ve 


Stalk entirely or partially pink to red to dark red (or with red flakes or granules) ........ 18 
Stalk white to buff, yellow, or brown (i.e., lacking obvious red tones, but may have reddish 
to.cinnamon-brown stains, especially near onat Base) ........5204.55.00-50 553s oi on 27 


Cap red to purple-red, pink, or at times reddish-brown (but sometimes overlaid at first with 
olive-vellow to olive-gray to-olive-brown hairs or fibrils) ..........5-..-----+.«+..2. 19 
Cap not markedly reddish (but may be dark brown or black witha slight reddish cast) ... 22 


Cap small(2-5 cm broad), red to dark red to purple-red; stalk less than! cm thick; poresand flesh 
typically 7o/ blucing whenibillised, tare ..2 524.02... B. coccyginus (see B. bicolor, p. 521) 
INE AGaa D Oe atten cclenae Are Pane ae ly . eaPe Pe ay teed rene ree rs Me eat: Umee , 20 


Cap and stalk red or reddish; known only from the Southwest ... B. bicolor & others, p. 521 
Not as above; common in the Pacific Northwest and California, but not in the Southwest; stalk 


ustally oly partially red” . 2 we eee ee ee eae eee. . 21 
Associated with live oak in central and southern California .......... B. dryophilus, p. 520 
Associated with northern coniters .........+522.4..-- B. smithii (see B. dryophilus, p. 520) 
Taste distinctly bitter (chew ona small piece of the cap), even when cooked; stalk at least 2 cm 

Bichkeaitpex 6... ee aan es ee ee, ee te Mee ren es as 23 
Not asabove (but taste may be a@cidie or SOUL) ..........0).. OUP eee 24 
Upper part of stalk typically reticulate (often finely so) ................ B. calopus, p. 523 
Stalk not reticulate or only obscurely so at the very apex ............... B. rubripes, p. 524 


Cap black to blackish-brown to deep olive-gray when fresh, often developing a slight reddish 
cast toward the margin (especially when wet) and sometimes fading in age; surface of cap not 
typically areolate, but occasionally becoming so inage ...............-. B. zelleri, p. 518 

Cap dark olive-brown to olive-gray to brownish, tan, etc.; surface often areolate ........ 25 


*In regions where the eastern and western fungal floras overlap (e.g., southern Arizona), try both choices! 
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25. Fruiting body medium-sized to large (cap 6-18 cm broad), flesh in base of stalk not normally 
reddish; spores not truncate; found under mountain conifers ................ B. fragrans 
25. Notas above; fruiting body small to medium-sized, or if larger than more common along the 
coast and flesh in base of stalk often reddish; spores truncate or not truncate;common . 26 


26. Cap when areolate usually showing pink or reddish tints in the cracks; stalk typically rather 
slender (less than 2 cm thick); cap medium-sized (usually less than 9 cm broad); spores 
not truncate. «ca... Bis sdees cee ne eee B. chrysenteron, p.519 
26. Not as above; cap when areolate may or may not show pink or reddish tints; size and shape 
of fruiting body variable, but sometimes more robust than above species (stalk 1-3 cm thick, 
cap 5-15 cm broad); spores often amyloid or truncate (appearing chopped off at one end) when 


viewed under the microscope .......... B. truncatus & others (see B. chrysenteron, p. 519) 
27. Fruiting body medium-sized to large; stalk 2 cm thick or more, often bulbous or thicker below 
(but offen not); poréssimall(Gimosily less than lem broad) (22)...-2.0.. sso ee 28 
27. Fruiting body small to medium-sized; stalk usually 2 cm thick or less at apex, or if thicker 
then pores at least | mm broad; stalk usually equal or tapered below (not bulbous) ..... 38 


28. Poresurface whitish when young, becoming yellowish, greenish, or browninageand not blueing 
when bruised; stalk distinctly reticulate (netted) at least over upper portion; flesh white or 


tinged reddish, not blueing (or sometimes blueing slightly when tubes are peeled off) ... 29 
28. Notas above; if stalk reticulate then pores not white when young and/ or pores blueing when 
Lait: 0 ieee: a eee en wee yee rc eee Cee em ees een ee eee ae ol 
29. Cap white to pale grayish or dingy buff, usually dry; associated mainly with oak in central 
California, with pine and other conifers inthe Southwest ............ B. barrowsii, p. 529 
29. Notas above; cap typically darker (but may be whitish while still under the duff) ....... 30 


30. Cap dark brown to blackish-brown beneatha thin whitish bloom when young (but often fading 
to cinnamon-brown or paler in age); associated with hardwoods ........ B. aereus, p. 531 
30. Not as above; cap biscuit-brown to yellow-brown, cinnamon-brown, brown, or dark red; 
associated mainly with conifers but also with oak and other trees . B. edulis & others, p. 530 


31. Taste distinctly bitter (chew on a small piece of the cap), even when cooked; stalk typically at 


Least 2 cimetlic ke alae xe may cence re hats oar Rasen se eso eee ein tg a a ae one ay 
Sly Notas abovatbutinay taste slightly Sour ai aci@ic)) 4.2.4... 2.5 see ees ee ee 30 
32. Found under northern conifers; stalk usually reticulate B. coniferarum (see B. calopus, p.523) 
32. Found mostly with oak in California; stalk not reticulate ............. B. “marshii,” p. 524 
53, talk distinctly reticulate, at ledevover upper poOtlon. 22. .....0554 504,826. eee 34 
33. Stalk typically not reticulate; found under mountain conifers ................. B. fragrans 
34. Stalk yellow to buff (at least when fresh), sometimes with reddish stains below ......... 5 
34. Stalk brown, or white with brown fibrils (apex sometimes yellow) ..... B. fibrillosus, p. 523 


35. Cap dark brown when fresh; pores and flesh not blueing when bruised .................-.. 
er eee Tee Cree ee B. sp. (unidentified) (see B. fibrillosus, p. 523) 
35. Not as above; pores normally turning blue when bruised (but may not blue in button stage); 
flesh in very base of stalk often tinged pinkish or vinaceous; cap pink, red, brown, tan, or 


yellowish, but not normally dark Brow 2.02... aes 5 see a 36 
36. Cap with distinct fibrillose scales, especially in age; associated with mountain conifers (parti- 
OU aic yea a eee eee eee den ee ae B. abieticola(see B. appendiculatus, p.525) 
36. Associated with hardwoods, or if with conifers then cap lacking obvious scales ......... 3] 
37. Cap usually brown to reddish-brown, sometimes yellowish ....... B. appendiculatus, p.525 
37. Cap reddish to pink or rose-colored, sometimes with yellow .............% B. regius, p. 526 


38. Flesh, stalk, and pores staining dark blue almost instantly when exposed; cap dull brown to 
dark brown; stalk usually yellow at apex and brown or reddish-brown at base; pores yellow to 
olive; rare in California, more common in the Pacific Northwest ........ B. pulverulentus 

aS NOas dbOVel 22.0.4 26G os se een Oe i ee rr 39 


39. Spore print amber-brown to bright yellow-brown; cap vinaceous-brown to dark brown, yellow- 
brown, tan, etc., often with paler spots; pores whitish to buff or pale tan, reported from the 
PoOuthwest (but mainlyedsicmmidistmbulonee —. .-) eee ee. ee B. affinis 

39. Notas above; spore print typically brown to olive or olive-brown ...............0005. 
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Cap brown to dark brown or blackish; stalk pallid to buff (or yellowish at apex); pores brilliant 
yellow, not blueing when bruised .............. B. citriniporus (see B. fibrillosus, p. 523) 
Not as above; pores typically yellow but not as brilliantly colored asabove ............ 4] 


Cap usually extensively fissured (areolate) by maturity .... B. chrysenteron & others, p.519 
Cap not usually areolate, but sometimes showing a few cracks in age, especially near margin 
ee Fe OL ag Oe eet Sea Ree era a ere B. subtomentosus & others, p. 517 


Pore surface dark red to bright red, orange, orange-brown, red-brown, or dark yellow-brown 
when] resaumay tage tomyollow image), . 6... fo cee MB a eee ee asks. ws 43 
Pore surface white to yellow, olive, grayish, etc. when fresh (but sometimes brown inage) 49 


Pore surface reddish-brown to dark yellow-brown or orange-brown when young, or if not then 
Lruiting body rather smalltand not blucing when bruised §.....2..9.08:,08 2... 13 
Pore surface dark red to red, brick-red, or orange; medium-sized to large, usually blueing 44 


Cap whitish to buff, grayish-olive, or sometimes tinged pink; stalk neither bulbous nor mar- 


kedly reiculatexfoundeunder southern handwoods............,.....-5 B. piedmontensis 
Notas abovexcapitypically darker or brighter thamabe@ve <...7.2..2...98...) 28.20... 45 
Sialkedyvprea lly reniculate, aitledshOverWpperportion .......m seme ee «x 46 
Stalk not reticulate or sometimes slightly so at apex, but often scurfy from numerous minute 
PIA MULES ROLS eres Wm ER eee ce, 2S, UT Sao eee. 48 


Cap yellow to olive-brown, brown, or reddish-brown B. luridus(see B. pulcherrimus, p.528) 
Capiicepredsa@ibneht red voresy-red, At least WhENTTESh, «ea. . om: ee et Pete 47 


Cap viscid when moist; pores dark red, sometimes with yellow droplets; stalk very coarsely 
FeticiliatemeamyatOwne BASE 2... 652. . scene dee tag ye B. frostii, p. 528 
Not as above; cap not viscid or only slightly so; stalk only finely reticulate ................ 
Tee eee a ee B. flammans & B. rubroflammeus (see B. frostii, p. 528) 


CA redOnrOsy=rc @ manners. wae fen... me B. bicolor var. borealis (see B. bicolor, p. 521) 
Cap y clowisiitomromiandecadish-bnOWN .. aucun Dealt a en eer nn eee. 
rma cies, ame eee B. erythropus, B. subvelutipes, & others (see B. erythropus, p. 526) 


Cap Witte Ompa idea tletstgMntlOlUNANG, a gue. nag. OOO e yee etn goles omits 4 50 
Capinore highly ondeeplyzcoloned, at tastwhenywountme....¢...--- 8... ee 5) 
Stalk white or whitish, usually not reticulate (but sometimes slightly so); very common under 

handwoocdsetastesmmldstiowloitiiernis ... mwas o . mm see eng r eeren eee ae eee veueed B. pallidus 
Stalk at least partially red or with bright red to pink reticulation; taste bitter .... B. inedulis 
Pore surface and/or flesh typically staining blue, blue-green, or blue-black when bruised or 

CHU OUI SOM hie ORV IY Ol Weakly) wen: . Oe ae ee ee Pee ee ks, 52 
Neitherthe pore surtace nor the flésh blicing when bruised “2... 2-2. 60 


Fresh fruiting body bright yellow to lemon-yellow (but cap may be yellow-brown at center or 
streaked with red), quickly staining blue or blue-black when bruised or cut; stalk sometimes 


Rei a Memos Hy AO Sac se ese ee ew a es B. pseudosulphureus 
Notes bows at ete a. ee ee ee, ee 53 
Cap bright red to rose, pink, or rusty-red when fresh (may fade inage) ................ 54 
Notas above(butceap may show sliphtred onpimkisin tints). 0... es ee ee 56 
Stalk slender (usually lessthan! cmthick) ..... B. rubellus & others (see B. bicolor, p. 521) 
Sitalkousialhy se-5 clikar MOnewmek o..  .. Pee. 7s. s ee es sk tgs fee ws 5/5) 
Stalk distinctly reticulate, at least over upper portion ..... B. speciosus (see B. regius, p. 526) 


Stalk not reticulate or only slightly so from decurrent tube walls. B. bicolor & others, p. 521 


Taste decidedly bitter (chew on a small piece of the cap), even when cooked; stalk typically 
avleagi2 cm thick nol ecommniren act a6. seine en Ae hse Soma B. calopus, p.523 
Notas above( but taste may be slightly acidic of sou) 9.2.) Sees « ae - eee BY 


Flesh, stalk, and pores staining dark blue almost instantly when exposed; cap dull brown to 
dark brown; stalk usually yellow at apex and brown or reddish-brown toward base; pores 
fairly small, yellow to olive-yellow; stalk typically not reticulate ......... B. pulverulentus 

Nols above bul imay suatm ble To bie. Gncen) Waser tee: . hice sods ores sss ge ems 58 


Cap typically areolate (extensively fissured or cracked) at maturity; stalk entirely or partially 
red tadark red.onavithwedsibrilsergramules) ..2. 6. oa...) <s seme. ose) on me - BS) 
Not as above; cap not areolate or only occasionally so and/or stalk lacking red ......... 66 
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BOLETACEAE 


Stalk scurfy from small rough scales; spores striate under the microscope; often growing at 
peibaseal ties Wi... B.S . os eos (see Boletellus & A ustroboletus, p. 508) 
Not as above; spores not striate; usually found on ground .. B. chrysenteron & others, p. 519 


Cap rosy or pink when fresh (but often fading to tan in age); stalk no/ reticulate; stalk base bright 
yellow inside and out; pores whitish when young ................. (see Tylopilus, p. 532) 
N@tgiabere &....5..B.ecce ges fh 2 aaa aa 61 


Pore surface white to grayish when young (but usually yellowish, brownish, grayish, or greenish 
in age); stalk distinctly reticulate (netted), at least over upper portion; flesh white or tinged 
reddishyspereipriit olivete Drowm but or yellOw=bioWwil mr... > ee 62 

Not as above; pores differently colored and/ or stalk not reticulate or only faintly soat apex 64 


Cap grayish (or with darker fibrils) when fresh; pores white becoming gray to grayish-brown 
imace; Commen underiardwoods™ 22s B. griseus (see B. ornatipes, p. 522) 
Not withrabovedtiecatuncseporesmotitypicallySrayishui Ale wren. scene. ce eee 2 oe. 63 


Cap tan to gray-brown, dark brown, or yellow-brown, dry, often areolate in age; cap and stalk 
without purplish tones; associated with hardwoods ...... B. vartipes (see B. aereus, p. 531) 
Not with above combination of features (but may have some of them); found with hardwoods or 
Comer .... 8... ee 2 eee ee B. edulis & others, p. 530 


Cap and stalk bright orange-brown to golden-orange; fairly common in North Carolina and 
adjacent areas, but exact distribution uncertain ..B. auriflammeus (see B. ornatipes, p. 522) 


INOU GS BDOVE 26 4544+5cceaes bere to Mees 6 oe BS B.S eee 65 
Cap and stalk viscid or slimy and yellow, or if not then pores brilliant yellow to bright greenish- 

UO al i ee. ee m5 
Net as. above (porestoiten yellow, but.not imtensely.s0)e. . se». mss : ae Semmes ae: 66 


Stalk typically long, relatively slender, and scurfy or minutely scaly asin Leccinum, cap yellow 
to ochre, reddish-orange, or cinnamon; pores yellow, not normally blueing when bruised 67 
ING Wiki ainOne Teas co. cys ORR eS ee oo, res 68 


Dots or minute scales on stalk reddish; cap usually viscid (sometimes thinly so) when moist 
EEDA CL ENP NOOR Ce mn EO Ra ctr B. longicurvipes & B. rubropunctus 
Notas aDOWE. giatk VEMOW fcc are) ae com mee: pam ae Gp gs a 2 eS B. subglabripes 


Stalk largely yellow to buff when fresh (but may develop brownish to cinnamon stains from 
the, Dasctlpwardecomecia lV AGE) go. 6ep nods ses + gme © apo) ame ae a emer ees 69 
Stalk typically brownish to reddish, tan, etc., or white with brown tones, even when fresh 71] 


Stalk prominently reticulate throughout or nearly throughout; pores small (about 2 per mm); 
taste mild or bitter; found under hardwoods ............... B. ornatipes & others, p. 522 
Not as above; stalk not reticulate and/ or pores larger; taste usually mild .............. 70 


Cap often with brownish to reddish hairs or small scales on a yellowish to orange-buff back- 
ground, usually viscid beneath hairs when wet (hairs may be absent inage) (see Suillus, p.491) 
TNH US 1 ENON des Meer a chr iene ona ence nun ere hee neat tenes B. subtomentosus & others, p. 517 


S pore print yellow-brown or amber-brown; cap yellow-brown toreddish-brown or dark brown, 
often with paler spots; pores white to buff or pale tan or yellow ................ B. affinis 
Not as above; spore print olive to brown or olive-brown; pores yellow to olive .......... dz 


Stalk with prominent raised ridges and/ or coarsely reticulate, often long and slender in relation 
to cap; cap grayish or olive-tinged when young but usually reddish-brown to dark reddish- 
brown or bay-red in age; pores not blueing ....... B. projectellus (see B. mirabilis, p.521) 

Not as above; cap slightly viscid when young or wet, usually reddish-brown to bay-red to 
chestnut-brown, but at times yellow-brown or olive-tinged; pores may or may not stain blue 
when bruised; stalk not coarsely reticulate or strongly ridged B. badius (see B. zelleri, p. 518) 


Pores and/ or flesh not blueing when bruised; under hardwoods or conifers ... B. rubinellus 
Pores and/ or flesh staining blue to blue-black when cut; usually under hardwoods ...... 74 


Pore surface dark reddish-brown to orange-brown when young; stalk typically nor reticulate 
BG, Be Se ee Pe ee ee ee ee B. vermiculosus & others 
Pore surface dark yellow-brown when fresh; stalk often reticulate ............. B. fagicola 


Fruiting body mostly bright yellow to lemon-yellow (including cap); cap and stalk viscid or slimy; 
stalk usually with a white cottony base; common in South ...............006- B. curtisti 
Not as above; pores brilliant yellow when fresh; cap and stalk viscid or dry ................ 
eee ea ee ed eee ee Re B. viridiflavus & B. auriporus (see B. flaviporus, p. 522) 


Boletus piperatus is our smallest species of Boletus. It has a peppery taste and bright yellow mycelium 
at the base of the stalk. 


Boletus piperatus (Peppery Bolete) 


CAP 2-8 cm broad (but usually less than 5 cm), convex to plane; surface slightly viscid to 
dry, usually smooth, yellow-brown to buff, rusty-cinnamon, crange-brown, or reddish- 
brown. Flesh thin, yellowish-buff to pinkish in cap, bright yellow in base of stalk; taste 
distinctly acrid (peppery). PORES rather large (1-2 mm in diameter), yellow-brown to 
cinnamon, reddish-brown, coppery or brick-red, darkening slightly when bruised but not 
blueing; tubes tawny to reddish-yellow. STALK 2-8 (12) cm long, 0.4-1 (2) cm thick, 
equal or tapered downward, often slender; smooth, solid, colored more or less like the 
cap; base coated with bright yellow mycelium. SPORE PRINT brown to dull cinnamon; 
spores 8-12 x 3-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary to scattered or gregarious on ground in woods, associated mainly 
with conifers; widely distributed. In our area it fruits in the fall and winter with pine and 
Douglas-fir, but is not common (I find it only once or twice each year). Farther north, 
however, it is sometimes abundant. 


EDIBILITY: Questionable. It’s not as bitter as some of the peppery Russula and Lactarius 
species, and therefore could be useful as a spice. However, according to one source the 
peppery taste disappears when thoroughly cooked, and according to another it is mildly 
poisonous unless thoroughly cooked. 


COMMENTS: Our smallest Boletus, this species is suggestive of a Suillus (and was once 
placed in that genus), but has neither glandular dots nor a veil. Some view it asa possible 
“missing link” between Suillus and Boletus. If you have any doubt as to its identity, just 
chew asmall piece of the cap fora couple minutes! The bright yellow mycelium and yellow 
flesh at the base of the stalk are also characteristic. B. piperatoides is a similar widespread 
peppery species with blue-staining pores. 


Boletus subtomentosus (Boring Brown Bolete) 


CAP 5-15 (20) cm broad, convex to plane; surface dry, minutely velvety (subtomentose), 
but may appear smooth in age; yellow-brown to drab olive-brown to dull brown, or 
occasionally yellowish, but in age or especially in wet weather often redder (cinnamon- 
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Boletus subtomentosus is a boring brown and yellow bolete with large yellow pores (see p. 488 fora 
close-up of the pores). 


brown); sometimes with pallid, yellow, or reddish-tinged cracks, especially near margin. 
Flesh pallid to pale yellow, sometimes blueing slightly when exposed. PORES large (1-3 
mm in diameter), dull yellow to bright yellow, blueing weakly or not at all when bruised. 
STALK 4-14 cm long, |-2 (3) cm thick, equal or tapered either way, smooth or scurfy, the 
apex often coarsely reticulate from downward-extending tube walls; firm, yellow to buff, 
or often stained brown to dull cinnamon (especially below), but never red. SPORE 
PRINT olive-brown; spores !0-16 x 3.5-5 microns, elliptical to spindle-shaped, smooth. 


HABITAT: Solitary to widely scattered or in small groups on ground in woods; widely 
distributed and very common, but not often occurring in large numbers. In our area 
it fruits throughout the mushroom season with a variety of tree hosts(oak, conifers, etc.). 


EDIBILITY: Edible, but definitely not choice. In blind tastings of local boletes it has 
consistently placed near the bottom. 


COMMENTS: This boring but ubiquitous bolete with the boring brown cap does not 
show red on the stem, in contrast to B. zelleriand B. chrysenteron. In addition, the cap 
is not often as conspicuously areolate as that of the latter species, and the pores are larger. 
Xerocomus subtomentosus is a synonym. B. spadiceus is an equally boring but ubiqitous 
bolete. It has the same general appearance and grows in the same places at about the same 
time. True, its cap may be more reddish-brown and its pores may blue more readily, but 
the only way to separate it with certainty is by applying a drop of ammonium hydroxide 
to the cap surface. A fleeting blue-green to blue-black reaction means B. spadiceus; 
otherwise, it’s B subtomentosus. Since neither is worth eating, the distinction isacademic. 
Inundating boring brown boletes with ammonia may be your idea of fun, but it’s not 
mine! 


Boletus zelleri (Zeller’s Bolete) Color Plate 128 


CAP 3-16 cm broad, convex to plane; surface dry, often wrinkled or uneven and witha 
frosted or finely powdered appearance when young; black to dark gray ordark olive-brown 
when fresh, often reddening somewhat in age or wet weather, especially toward the 
margin; surface cracking only slightly or not at all. Flesh thick, white to pale yellow, some- 
times blueing erratically when exposed. PORES and tubes yellow to dark yellow or olive- 
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yellow, often blueing when bruised (but often not blueing). STALK 4-12 cm long,0.5-3(5) 
cm thick, equal or slightly thicker at either end; firm, yellow to tan with delicate red 
granules when young, usually dark red above or throughout in age. SPORE PRINT 
olive-brown; spores 12-16 x 4-5.5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary, scattered, or in groups on ground or rotten wood; very common 
along the Pacific Coast in woods of all kinds. In our area it fruits in the fall, winter, and 
early spring and is one of the few boletes with a tolerance for redwood (I have even found 
it growing on a redwood stump!). It is also abundant under oak and farther north, under 
alder. 


EDIBILITY: Edible and highly rated by some sources. In my experience, however, it 
cooks up slimy and tasteless. 


COMMENTS: The sensational combination of black, yellow, red, and often blue makes 
this our most colorful bolete. The color plate shows specimens whose caps have begun to 
develop a reddish tinge, but perfectly fresh caps can be coal-black or deep gray. B. chry- 
senteron and B. truncatus often have a more copiously cracked (areolate) cap that is 
usually paler or duller in color. B. citriniporus has a dark cap, but its stem is not red. 
In eastern North America, B. zelleri is supplanted by B. badius, a common edible species 
with a dark yellow-brown to bay-red cap. Like B. zelleri, it grows on rotten wood (as well 
as on the ground), usually under conifers. 


Boletus chrysenteron (Cracked-Cap Bolete) 


CAP 3-11 cm broad, convex to plane; surface dry, minutely velvety when young, in age 
usually conspicuously cracked or fissured (areolate), especially toward the margin; 
color variable: dark olive-brown to dark grayish-olive, grayish-brown, or brown; often 
paler (tan to olive-buff) in age, with pink to reddish tints usually visible in at least some of 
the cracks (especially those toward the margin). Flesh fairly thick, whitish to yellow, 
usually blueing slowly when exposed. PORES rather large (about 1 mm in diameter), 
yellow to greenish-yellow or sometimes dingy brownish, usually (but not always) bruising 
blue or greenish (sometimes slowly!); tubes also yellow. STALK 4-13 cm long, 0.5-1.5 cm 
thick, equal or tapering downward, smooth or minutely scurfy and often longitudinally 
ridged or striate, firm; color variable, but typically a mixture of yellow and red (yellow 


Boletus chrysenteron is one of several species that has a conspicuously cracked (areolate) cap at 
maturity. Others include B. truncatus, B. porosporus, and Tylopilus amylosporus (not illustrated). 
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with reddish fibrils or yellow above and red to dark rhubarb-red below). SPORE PRINT 
olive-brown; spores 10-15 = 3.5-6 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary or in small groups under trees and in wooded areas, often near trails 
or on roadbanks; widely distributed and ubiquitous, but rarely fruiting in large numbers. 
In our area it can be found throughout the mushroom season. — 


EDIBILITY: Edible, but not choice. It is rather mushy and insipid when cooked. 


COMMENTS: The conspicuously fissured (areolate) cap with pinkish-tinted cracks 
plus the yellow pores that usually bruise blue are the hallmarks of this cosmopolitan 
bolete. Also known as _X erocomus chrysenteron, it is sometimes confused with B. zelleri, 
which has a darker cap that is not usually areolate. There are several very similar“cracked- 
cap” boletes that are difficult to distinguish in the field, including: Tylopilus amylosporus, 
with dark reddish-brown, erratically amyloid spores and pallid (not pink or red) flesh in 
the cracks; B. mendocinensis, with pinkish to reddish pores; B. truncatus, with truncate 
(“chopped off’) spores; and B. porosporus, with truncate spores and no pinkish tints 
inthe cracks. The latter two species are particularly widespread and common, and seem to 
intergrade. A robust form (cap 5-15 cm broad, stalk 1-3.5 cm thick) of B. truncatus bears 
special mention because it occurs commonly in our coastal forests. Its cap is often only 
slightly areolate and shows little or no pink in the cracks. Since none of the above species 
are worth eating, it hardly matters whether or not you identify them correctly, unless 
you aspire to be a professional boletologist (or plan on entertaining a professional bole- 
tologist). All of them, along with B. zelleri and B. dryophilus, are prone to attack by a 
powdery white to bright yellow parasitic fungus (Hypomyces chrysospermum) which 
eventually engulfs the entire fruiting body, making it look like a very sick puffball. 


Boletus dryophilus —_ (Oak-Loving Bolete) Color Plate 132 


CAP 3-10 cm broad, convex to plane or somewhat irregular; surface dry, minutely velvety 
when young, often cracked or fissured in age, usually reddish to reddish-brown or pinkish, 
but sometimes overlaid with minute olive-brown to olive-gray hairs. Flesh thick, yellow, 
usually blueing when exposed. PORES often somewhat irregularly shaped, yellow to 
olive-yellow and usually blueing when bruised; tubes samecolor.ST ALK 3-8 (12) cmlong, 
1-2 (2.5) cm thick, often rather short and stout, usually pinched or narrowed at the base and 
often slightly swollen above it; sometimes nearly equal; firm, solid, usually distinctly 
yellow at apex and red to dark reddish below. SPORE PRINT brown to olive-brown; 
spores 12-16 x 5.5-8 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary or in groups in humus under live oak, fallthrough early spring, known 
only from California. It is rather rare in our area, but sometimes abundant in southern 
California. In fact, it is one of the most common boletes in Los Angeles and San Diego 
counties. 


EDIBILITY: Edible and fairly popular in the above-mentioned region. Collections I have 
sampled were mediocre, and in our area they are more readily parasitized by Hypomyces 
chrysospermum than any other bolete! 


COMMENTS: This interesting endemic species is closely related to B. chrysenteron, but 
is Somewhat stouter and apparently grows only with oak. The reddish tones usually present 
in the cap plus the distinct yellow and red zones on the stalk help identify it. The abruptly 
tapered or “pinched” stem base is also distinctive when present. Other species: B. smithii 
has a similarly colored cap, but is larger and stouter. Its stalk may be narrowed at the base 
but is usually pallid or yellow with a bright red band near or at the apex. It seems to grow 
only with conifers and is quite common in northern California and the Pacific N orthwest. 


BOLETUS 37 


Boletus bicolor (Red and Yellow Bolete) 


CAP 5-15 cm broad, convex to plane or somewhat irregular; surface dry, smooth or 
minutely velvety, sometimes cracking in age; deep red to pinkish-red or rose, the margin 
sometimes yellowish in age. Flesh thick, pale yellow, blueing erratically or not at all when 
exposed. PORES yellow to bright yellow, sometimes with reddish areas in old age; 
typically staining blue or blue-green slowly when bruised; tubes also yellow. STALK 5-10 
cm long, 1-3 cm thick, equal or thicker below or with a tapered base; smooth, firm, solid, 
not reticulate or only slightly so at apex; deep red to rosy except for yellow apex. SPORE 
PRINT olive-brown; spores 8-12 x 3.5-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Scattered to gregarious on ground in woods, associated mainly with oak and 
perhaps aspen; common in the summer and early fall in eastern North America and also 
occurring in the Southwest, but apparently not found on the west coast. A related species, 
B. coccyginus (see comments), occurs in California and the Pacific Northwest, but is rare. 


EDIBILITY: Edible, and according to some, excellent. However, gastrointestinal upsets 
have been attributed to closely related species, so exercise caution. 


COMMENTS: The rosy tored cap and stalk contrast vividly with the yellow pores, making 
this a most beautiful bolete. There are a number of similar red-capped, yellow-pored, 
blue-staining species that form a close-knit group within Boletus. They are difficult to 
distinguish in the field and are largely confined to the humid forests of easternand southern 
North America and the tropics. They include: B. sensibilis, somewhat larger, witha brick- 
red cap and yellow stalk; B. miniato-pallescens, cap rosy-red fading to yellow and stalk 
yellow to reddish-brown, common; and several smaller, slimmer (stalk less than 1 cm 
thick) species such as B. rubellus, widespread, B. campestris, especially common on 
shaded lawns, and B. fraternus, with an areolate cap at maturity. Allofthese species bruise 
blue (often quickly) and do not have the robust, reticulate stalk of B. regius. Other species: 
B. coccyginus is a rare, small, slender western species with a red to rose or purple-red cap 
and yellow pores and flesh that do not stain blue; B. bicolor var. borealis resembles the 
typical variety but has red to orange pores; it occurs mainly in the Southeast. 


Boletus mirabilis (Admirable Bolete) Color Plates 127, 129 


CAP 5-15 (20) cm broad, convex to plane; surface moist to dry, granulose to plushlike 
(roughened by numerous small, often erect, fibrillose scales); dark reddish-brown to 
maroon-brown, bay-brown, or chocolate-brown; margin often hung with fragments of 
tissue. Flesh thick, white to dingy pinkish or yellow, rarely blueing when bruised. PORES 
fairly large (1-2 mm in diameter), pale yellow becoming mustard-yellow and finally 
greenish-yellow, not blueing when bruised but sometimes staining darker yellow, tubes 
also yellow. STALK 7-20 cm long, 1-3.5 cm thick, usually club-shaped (thicker toward 
base); dark brown to maroon-brown or reddish-brown, sometimes with yellow, buff, or 
beige streaks; firm and often roughened, pitted, or longitudinally ridged, the apex often 
coarsely reticulate; base frequently with yellow mycelium. SPORE PRINT olive-brown; 
spores 18-24 =x 7-9 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary or in small groups on or near rotting conifers (especially hemlock), 
but sometimes appearing terrestrial; common in the fall in the Pacific Northwest and 
northern California, also reported (rarely) from Michigan. It does not seem to venture 
south of San Francisco. (Neither does hemlock, and neither would 1 if I could help it.) 


EDIBILITY: Edible and delicious—some collections have a distinct lemony flavor. 
Don’t use specimens attacked by a whitish mold (Hypomyces chyrospermum). 


COMMENTS: This beautiful northern bolete is practically unmistakable. The plush- 
like maroon-brown cap and long roughened, similarly-colored stalk plus the yellow 
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pores that do not stain blue and growth on or near rotting conifers form a unique set of 
characters. Other species: B. projectellus of eastern North America is a closely related, 
terrestrial species that favors sandy situations under pine. 


Boletus flaviporus _(Viscid Boletus) Color Plate 131 


CAP 4-15 cmbroad, convex to plane; surface viscid or slimy when wet, smooth or fibrillose, 
reddish-brown to cinnamon-brown or chestnut-brown, not normally cracking into scales. 
Flesh thick, white to pale pinkish, not blueing when bruised. PORES and tubes brilliantly, 
intensely yellow, becoming slightly greenish-yellow in age; not bruising blue. STALK 6-15 
cm long, 0.6-2 (3) cm thick, equal to slightly thicker below or often with a short, tapered, 
rooting base; smooth, viscid in wet weather but otherwise dry; color variable, but usually 
yeilow at apex and pallid to reddish-brown or dark brown below; typically not reticulate 
or only slightly soat apex. SPORE PRINT dark olive-brown; spores 11-17 x 4-6 microns, 
spindle-shaped to elliptical, smooth. 


HABITAT: Solitary, scattered, or in small groups in mixed woods and under hardwoods; 
endemic to the west coast. In our area it is fairly common in the fall and winter under oak, 
madrone, and manzanita, but seldom fruits in large numbers. 


EDIBILITY: Edible, but mediocre. 


COMMENTS: This is our only Boletus with a distinctly viscid cap and intensely yellow 
pores that do not stain blue. It might be mistaken for a Suillus, but it isn’t associated with 
conifers and has neither glandular dots nora veil. The stem is not truly reticulate like that of 
B. edulis and B. fibrillosus, but the tubes may forma slight raised network at the stalk apex. 
Its eastern counterparts with brilliant yellow, non-blueing pores are B. viridiflavus, 
with a reddish- or pinkish-tinged stalk and sometimes viscid cap; and B. auriporus 
(=B. caespitosus?), with a yellower stalk and somewhat more velvety cap. 


Boletus ornatipes —_ (Ornate-Stalked Bolete) 


CAP 4-20 cm broad, convex to nearly plane; surface dull, often velvety when young, dry 
or slightly viscid when wet, color variable: gray, purple-gray, olive, olive-brown, yellow, 
or mixtures thereof. Flesh firm, thick, yellow, not blueing; taste mild to somewhat 
bitter. PORES and tubes lemon-yellow to bright yellow, usually staining orange- 
yellow to rusty-brown when bruised, but not blueing; pores small. STALK 7-15 cm long, 
1-3.5 cm thick, more or less equal but often curved, solid, firm, bright yellow to yellow- 
orange throughout and prominently reticulate nearly to base (reticulation often coarse); 
dingier in age. SPORE PRINT brown to olive-brown; spores 9-13 x 3-4 microns, 
spindle-shaped to elliptical, smooth. 


HABITAT: Solitary, scattered, gregarious or in small clusters on ground under oaks 
and other hardwoods in eastern North America (particularly the northern half); it is 
common in the summer and early fall. 


EDIBILITY: Non-bitter specimens are said to be edible; I haven’t tried it. 


COMMENTS: This beautiful eastern bolete is readily told by its yellow pores and flesh 
and its beautifully patterned (reticulate) golden-yellow stalk. The cap color varies consi- 
derably but is usually some shade of gray, olive, or yellow-olive. B. retipes is a bitter- 
tasting southern version (probably a form of the same species); B. auriflammeus, also 
southern, is similar but has a brownish-orange to brilliant gold cap and creamy or pink- 
tinged flesh. All of these stain your fingers yellow when handled. Another closely related 
species, B. griseus, is grayish but often shows some yellow (at least at the base of the stalk) 
as it ages. It has softer, mild-tasting, pallid, edible (but often wormy!) flesh, white to gray 
or grayish-brown (never yellow!) pores that may stain brown, and a reticulate stalk. It is 
common under hardwoods in eastern North America and also occurs insouthern Arizona. 


BOLETUS 323 


Boletus fibrillosus 


CAP 6-17 cm broad, convex to more or less plane; surface dry, minutely velvety becoming 
fibrillose or sometimes fibrillose-scaly at the center; brown to dark brown to cinnamon- 
brown, sometimes with paler blotches or paler at the margin (but not yellow). Flesh thick, 
white or buff, not blueing when bruised; taste mild. PORES and tubes pale yellow to 
yellow or dingy olive-yellow (occasionally pallid when very young), not bruising blue. 
STALK 8-16 cm long, 2-4 cm thick at apex, equal orthicker below(but sometimes pinched 
at base); solid, firm; ight brown to brown(often paler than cap); apex often yellowand/ or 
base whitish; usually lined or fibrillose, reticulate at least at the top. SPORE PRINT 
dark olive-brown; spores 13-17.5 x 3.5-5.5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary to gregarious on ground in mixed woods and under conifers; 
known only from the west coast, sometimes common in the fall in coastal northern 
California and the Cascades. A similar species (see below) occurs in our area. 


EDIBILITY: Edible and fairly good, but certainly not the equal of B. edulis or B. aereus. 


COMMENTS: The dark brown frequently fibrillose cap, yellow pores, brown reticulate 
stalk, and “failure” of all parts to turn blue when bruised are the telltale traits of this 
northern bolete (see photo on p. 529). It resembles B. edulis and B. aereus, but its cap is 
more fibrillose and its pores are often yellow even when young. Ty/opilus pseudoscaber 
is also somewhat similar, but does not have yellow pores. Both T. pseudoscaber and B. 
fibrillosus have passed under the defunct name B. olivaceobrunneus. A similar, uniden- 
tified Boletus occurs rarely in our area under live oak, but differs in having a yellow stalk. 
B. citriniporus is a smaller Californian species with a brown to blackish cap, brilliant 
yellow pores that do not bruise blue, a whitish to buff (or yellow at apex) stalk that is not 
reticulate or only slightly so, and mild taste. I have found it in mixed woods and under oak. 


Boletus calopus (Bitter Bolete) 


CAP 10-30 cm broad, convex to plane or somewhat irregular; surface dry, dull, smooth to 
minutely hairy or fibrillose, often cracking (areolate) in age; dull brown to olive-brown, 
grayish-brown, or olive-buff, sometimes yellow-brown or in age darker brown. Flesh very 
thick, pale yellow or whitish, quickly blueing when exposed; taste distinctly and 
persistently bitter. PORES and tubes pale yellow becoming darker or dingier yellow inage; 
typically bruising blue or blue-green quickly. STALK 6-15 (20) cm long, 3-7 cm thick at 
apex, equal or bulbous; solid, firm; yellow, but usually with pink to red zones or 
discolorations also present, or sometimes entirely reddish; blueing when bruised; apex or 
upper half finely reticulate. SPORE PRINT dark olive-brown; spores 13-19 x 4-6 microns, 
spindle-shaped to elliptical, smooth. 


HABITAT: Solitary, scattered, or in groups on ground inmixed woodsand underconifers 
in the late summer and fall (or occasionally spring); common in western North America, 
rare in the East. It 1s particularly prominent at higher elevations (e.g., in the Sierra 
Nevada), but I have also seen large fruitings on the Olympic Peninsula in Washington. 
In our area it is apparently supplanted by another bitter bolete, B. “marshii.” 


EDIBILITY: Bitter-tasting (see comments on the edibility of B. “marshit’). 


COMMENTS: This sometimes massive bolete is easily recognized by its bitter taste, 
blueing of all parts when injured, yellow pores, and reticulate stalk. The bitter taste always 
comes as a disappointment to those seduced by its large size. Our other large “bitter 
boletes,” B. “marshii” and B. rubripes, have non-reticulate stalks. Still another bitter 
bolete, B. coniferarum, has a yellow reticulate stalk (without any red or pink), a darker 
(olive-gray to deep brown) cap, and a northern distribution. I have seen it under conifers 
in northern Idaho and British Columbia. 
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Boletus rubripes (Red-Stemmed Bitter Bolete) Color Plate 130 


CAP 6-15 (25) cm broad, convex to broadly convex or sometimes plane; surface dry, dull, 
smooth or velvety, often becoming cracked or furrowed in age; pale buff to olive-buff to 
tan. Flesh thick, firm, buff to pale yellow or even whitish, but blueing when exposed; taste 
usually bitter. PORES and tubes pale yellow becoming darker or duller yellow in age; 
blueing when bruised. STALK 7-13 (20) cm long, 1-4 cm thick, sometimes swollen below 
(especially when young), but often more or less equal in age; firm, solid, not reticulate but 
often longitudinally striate in age; color variable, but usually yellow at apex with bright 
pink to reddish areas below, becoming dark red throughout inage. SPORE PRINT olive- 
brown; spores 12.5-17.5 x 4-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary to scattered or in groups, associated primarily with conifers; known 
only from western North America and Mexico. I have not seen it in our area, but it is fairly 
common in northern California under Sitka spruce and also occurs in the Sierra Nevada. 
It fruits in the summer and fall. The color photograph was taken in New Mexico. 


EDIBILITY: Bitter-tasting (see comments on the edibility of B. “marshii’). 


COMMENTS: This beautiful but bitter bolete can be told from B. calopus by its non- 
reticulate stalk (use a hand lens if unsure! ), and from B. “marshii” by the red to pink stalk 
which beomes dark red or dull purple-red in age. Several Tylopilus species are also bitter- 
tasting, but do not have yellow pores. 


Boletus “marshii” —_(Ben’s Bitter Bolete) 


CAP 5-25 cm broad, convex to nearly plane or somewhat irregular; surface dry, smooth 
or cracking in age, whitish to gray, pale grayish-brown or buff when young, becoming 
dull brownish and developing darker brown stains in age or upon handling. Flesh thick, 
dense, white or grayish, turning blue to bluish-gray erratically when exposed; taste bitter, 
at least latently. PORES and tubes pale yellow becoming dingy yellow or olive-yellow, 
bruising blue quickly, then eventually turning dingy brown. STALK 4-15 cm long, 2-5 
cm thick at apex, usually enlarged below but sometimes tapered at the base, smooth, not 
reticulate; pallid to buff or yellow above(sometimes with a very slight reddish zone), dingy 
brown below, darker brown throughout in old age; turning blue when bruised. SPORE 
PRINT olive-brown; spores 11-14 x 4.5-6 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary to gregarious on ground near or under live oak in the summer and 
early fall (before the onset of the fall rainy season); common in the vicinity of Santa Cruz, 
California, and also reported by several collectors from the foothills of the Sierra Nevada. 


This bitter-tasting bolete is known locally as Boletus “marshii’ (or the “Shucks Bolete,” because 
that’s what you say when you taste it!). Note pale cap, blue-staining pores, and non-reticulate stalk. 
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EDIBILITY: Sauteed delicately in butter with a pinch of pepper and a clove of garlic, 
served steaming hot on toast with cream cheese and celery, broiled belligerently on a 
skewer with spiced lamb and bell peppers, or layered lovingly ina casserole with parmesan 
cheese, egg noodles, and onions, Boletus “marshii’ is still inedible. 


COMMENTS: This bulky bolete with the bitter taste appears to be unnamed. However, 
it is known to local yokels as B. “marshii” because it bears an uncanny resemblance to 
its discoverer, Ben Marsh, who is also dense, bulky, bitter, and bulbous, and who spent 
many fruitless hours (and ruined many otherwise marvelous meals) in a highly commen- 
dable if ill-conceived attempt to make it palatable. It is easily distinguished from B. calopus 
by the non-reticulate stalk, from B. appendiculatus by the paler cap, non-reticulate stalk, 
and bitter taste, from B. rubripes by the paler cap and absence of red on the stalk, and 
from B. barrowsii by the bitter taste, blue-staining pores that are yellow when young, and 
non-reticulate stalk. Its habit of fruiting before the rains arrive is odd, but quite reliable. 
A European species, B. albidus (=B. radicans), is similar in color and taste, but is usually 
described as having a reticulate stalk with a rooting base. Although B. “marshii’ never 
seems to have a reticulate stalk, it often has a rooting base, and a critical comparison may 
reveal that the two species are one and the same. 


Boletus appendiculatus —_ (Butter Bolete) Color Plate 134 


CAP 6-20 (30) cm broad, convex becoming broadly convex or even plane; surface dry or 
slightly viscid, smooth or witha fine bloom when young, sometimes cracked inage; brown 
to cinnamon-brown or yellow-brown, or sometimes buff to yellowish, often with reddish 
stains or blushes. Flesh thick, very firm and dense, pale yellow to yellow, changing slowly 
and erratically to blue whencut, ornotatall; taste mild. PORES and tubes lemon-yellowto 
bright butter-yellow or in old age olive-yellow; usually blueing when bruised, but 
sometimes not (especially in button stage). STALK 5-15 cm long, 2-6 cm thick at apex, 
usually bulbous or thicker below, but sometimes equal or tapered at base; solid, very firm; 
uniformly yellow or butter-yellow, sometimes with brownish or reddish stains; upper 
portion finely reticulate; flesh in base usually pinkish or vinaceous. SPORE PRINT dark 
olive-brown; spores 12-15 x 3.5-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary toscattered or gregarious on ground under hardwoods, especially live 
oak and tanoak; fruiting shortly after the first fall rains and apparently more commonin 
our area than anywhere else in North America. It is abundant some years, practically 
absent others; it often grows with B. satanas, B. regius, and/ or B. aereus. 


EDIBILITY: Edible and popular (although some people are “allergic” to it). It lacks the 
nuttiness of B. edulis but is remarkable for its firmness—a joy to find as well as to eat, 
something you can really sink your teeth into. When cooked it will often turn blue, then 
gray, then back to yellow, 


COMMENTS: The butter bolete is easily recognized by its heaviness (it is the densest of 
our boletes—the young buttons are sometimes as hard as rocks), mild (never bitter!) taste, 
yellow pores that usually bruise blue quickly, and finely reticulate, butter-yellow stalk. 
Don’t be misled by the variation in cap color—it is usually brown, but ranges from yel- 
lowish to somewhat reddish or rusty-brown. Sometimes it seems to intergrade with B. 
regius, which is also edible. The reticulation is usually the same color as the stalk (unless 
stained brown by spores), and thus can be difficult to see(a hand lens will help). Specimens 
of the poisonous B. satanas which have lost their red pore color are easily distinguished 
because they do not have a yellow stalk. B. “marshii” differs in its paler cap, white flesh, 
non-reticulate stalk, and bitter taste. Other species: B. abieticela, sometimes common 
under fir in the Siskiyou Mountains of northern California and southern Oregon, is quite 
similar, but has a more fibrillose, tan to rose-colored cap. 
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Boletus regius (Red-Capped Butter Bolete) Color Plate 133 


CAP 6-20 cm broad or more, convex to plane or somewhat irregular; surface smooth to 
uneven or pitted, sometimes minutely hairy when young, dry or slightly viscid; pink to 
rosy-red or dark red, sometimes also with brownish tones or yellowareas. Flesh very thick, 
firm, yellow, slowly and erratically or irregularly blueing when exposed; taste mild. 
PORES and tubes bright yellow becoming darker yellow or olive-yellowin old age; usually 
blueing when bruised. STALK 4-14 cm long, 2.5-6 cm thick at apex, usually bulbous or 
thicker below, often rather short in relation to cap; solid, firm, pale to bright yellow but 
usually bruising blue and often reddish-stained below; finely reticulate over at least the 
upper half; flesh in base often pinkish or vinaceous. SPORE PRINT olive-brown; spores 
12.5-16.5 x 3.5-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary to gregarious on ground in woods; known from California, Oregon, 
and Washington. In our area it fruits in the fall under live oak, often with B. barrowsii, B. 
satanas, and/or B. appendiculatus. Like those species it does not seem to fruit every year. 
In the Sierra Nevada and Cascades it grows under conifers in the spring, summer, and fall. 


EDIBILITY: Edible and very similar to B. appendiculatus in flavor, but not as firm and 
therefore not as good; it is often riddled with maggots. 


COMMENTS: This sometimes massive bolete can be told byits blue-staining yellow pores, 
yellow flesh, pink to reddish cap, and large, thick, reticulate yellow stem. It closely mimics 
B. appendiculatus except for cap color, but since both are edible it hardly matters if you 
confuse them. Small specimens of B. regius are shown on p. 512. B. speciosus 1s a similar 
eastern species with a longer, slimmer stalk and a tendency to stain blue more readily. 


Boletus erythropus Color Plate 135 


CAP 5-15 (20) cm broad, convex becoming nearly plane to slightly depressed or pitted in 
age; surface dry, minutely velvety when young, yellow-brown to cinnamon-brown, dark 
brown, or reddish-brown, quickly staining bluish-black when bruised. Flesh thick, firm, 
yellow or yellowish but blueing very quickly when exposed; often reddish-brown or reddish 
in base of stalk. PORES red to brick-red to orange-red, orange, rusty-orange, or burnt 
sienna (but sometimes yellowish in old age), blueing quickly when bruised; tubes yellow 
becoming greenish-yellow in age. STALK 4-15 cm long, (1.5) 2-4 (5) cm thick, equal or 
thicker at either end but not bulbous; yellowish or more often masked by a coating of 
minute red to orange dots or granules; blueing quickly when bruised and often dingier 
(darker or browner) in age; solid, firm, often curved; not reticulate or only very slightly 
so at apex from decurrent tube walls. SPORE PRINT olive-brown to ochraceous-brown; 
spores 12-16 x 4-6 microns, elliptical to spindle-shaped, smooth. 


HABITAT: Solitary, scattered, or gregarious on ground in woods; widely distributed. It is 
fairly common under conifers (especially spruce) from northern Californiato Alaska, and 
under both hardwoods and conifers in eastern North America; also reported from 
the Rocky Mountains. In the oak and madrone woodlands of California it is replaced by 
B. amygdalinus (see comments). 


EDIBILITY: Poisonous to some people—to be avoided. Two books which list B. satanas 
as poisonous state flatly that B. erythropus is edible. However, Bill Everson (an intrepid 
Californian toadstool-tester) was unaffected by cooked B. satanas but ate a small portion 
of sauteed B. erythropus and vomited soon after—an explicit example of why you should 
be cautious when trying any mushroom for the first time, even a so-called “edible” one! 


COMMENTS: The red to orange pores, non-reticulate and non-bulbous stalk, and brown 
to dark brown cap typify this beautiful bolete. It certainly has substance, but is puny in 
comparison to the bulky hulk (hulking bulk?) of B. satanas. It bruises blue so rapidly that 


Boletus erythropus, a poisonous species with orange or reddish pores that quickly stain blue. Flesh 
also stains quickly when cut (see color plate). Note that the stalk is not bulbous as in B. satanas. 


a few minutes frenzied handling will render it unrecognizable. A very similar species that is 
apparently unique to California, B. amygdalinus, has oranger pores and grows under 
hardwoods. Another look-alike, B. subvelutipes (COLOR PLATE 136), is quite common in 
the Southwest as wellas eastern North America. It can have a somewhat yellower cap and 
often has dark red hairs at the base of the stalk. B. hypocarycinus is a very similar south- 
eastern species with a dark red to carmine stalk base and shorter spores. B. orovillus is a 
rare but striking bolete with a large brilliant yellow cap, bright red pores that may or may 
not bruise blue, and a thick, non-reticulate stalk. It has been takenina few widely scattered 
localities in northern California and the Pacific Northwest. None of these should be eaten. 


Boletus satanas (Satan’s Bolete) Color Plate 137 


CAP 7-30 cm broad, convex to broadly convex or nearly plane in age; surface dry, smooth 
or sometimes cracked; pallid to gray or olive-buff, becoming suffused with pink in age, 
especially toward margin (but yellowish where slug-eaten). Flesh white to yellow, blueing 
when bruised, especially when young or near the tubes. PORES deep red becoming red to 
pink or in old age orange to yellowish, turning blue to blue-black when bruised; tubes 
yellow to greenish. STALK 6-15 cm long, 2-6 cm thick at apex, with a massive abrupt bulb 
at base which is up to !5 cm broad and is especially prominent when young; solid, firm; 
upper portion colored more or less like the cap and finely but distinctly reticulate (reti- 
culation usually reddish); bulb usually pink or pinkish-red, but the pink tones usually 
more evident in youth and tending to disappear in age. SPORE PRINT brown to olive- 
brown; spores 11-15 = 4-6 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary or in groups under oaks (often at the edges of pastures); known only 
from California and Europe. In our area it is sometimes abundant in the fall or early 
winter. It is usually one of the very first boletes to appear. 


EDIBILITY: Poisonous, at least raw! It causes vomiting, diarrhea, and severe cramps. 
Thorough cooking reputedly destroys the toxins, and some people eat it regularly. Its 
voluminous avoirdupois is certainly inviting— but when so many more delectable and less 
dangerous mushrooms abound, why tempt fate? 


COMMENTS: The red pores, pallid to olive-buff cap, and bulbous reticulate stem are 
diagnostic. Young specimens can be told by their obesity alone—the bulb can be several 
inches broad, often larger than the cap and just as round! The red color of the pores 
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sometimes fades in old age, but the pronounced bulb and blue-staining tubes signify B. 
satanas. | found one specimen at the edge of ameadow that weighed six pounds, and half of 
it had been eaten by acow! B. pulcherrimus is the only other red-pored, reticulate-stalked 
bolete in coastal California, but it is not so bulbous and has a brown toreddish-browncap. 


Boletus pulcherrimus —__(Red-Pored Bolete) 


CAP 8-25 cm broad, convex to broadly convex or nearly plane; surface dry, smooth or 
minutely velvety when young, sometimes breaking up into small scales in age; brown 
to pale olive-brown or reddish-brown(often redder at margin). Flesh thick, yellow, blueing 
when exposed. PORES deep red to bright scarlet-red, often duller (reddish-brown) or 
paler in old age; quickly staining blue or blue-black when bruised; tubes yellow. STALK 
7-20 cm long, 2-5 cm thick at apex and up to 10 cm thick at base; sometimes equal, more 
often club-shaped (thicker below), but not abruptly bulbous; solid, firm, yellowish to pale 
reddish-brown with dark red reticulation over at least the upper half. SPORE PRINT 
olive-brown; spores 13-16 x 5.5-6.5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary to gregarious in mixed woods and under conifers in the summer and 
fall; endemic to western North America, rather rare but sometimes fruiting in quantity. 
I’ve seen it in northern California and New Mexico, but have yet to find it in our area. 


EDIBILITY: Poisonous! Like B. satanas, it is especially dangerous raw. 


COMMENTS: Listed in older books as B. eastwoodiae, this large and beautiful bolete is 
easily told by its red to dark red pores, reticulate stalk, and brown to reddish-browncap. It 
is the principal red-pored bolete of the Pacific Northwest, but does not fruit every year. 
In our area it is replaced by B. satanas, whichis differently colored and much more obese. 
A very similar species, B. haematinus (COLOR PLATE 138) is common under western 
mountain conifers. It has a yellow-brown to olive-brown or brown cap, sometimes has a 
yellower stalk, and often has yellow pores when very young (the pores at the cap margin 
of older specimens can also be yellow). A similar but unidentified species with a pallid cap 
has been found by Greg Wright under conifers in southern California. Another reticulate- 
stalked species, B. luridus, grows under hardwoods and conifers in eastern North America 
and the Southwest. It has a slimmer (1-3 cm) stalk, red to orange pores, and a yellowish to 
olive-brown, brown, or reddish-brown cap. All of the above species are poisonous and all 
lack the exaggerated bulb of B. satanas. For species with bright red caps, see B. frostii. 


Boletus frostii | (Apple Bolete; Frost’s Bolete) Color Plate 139 


CAP 5-15 cm broad, convex to broadly convex, often becoming plane or with an uplifted 
margin in age; surface smooth, viscid when moist and often shiny, dark red (or even 
blackish-red) when young, becoming blood-red or apple-red in age, and often developing 
yellowish (faded) areas when old. Flesh thick, pallid to yellow, quickly blueing when cut. 
PORES small, dark red when fresh and often beaded with yellow droplets when young, 
often fading to paler red in age; typically staining dark or dingy bluish when bruised; 
tubes yellow to olive. STALK 4-12 cm long, 1-3.5 cm thick, equal or thicker below, dry, 
solid, coarsely and deeply reticulate throughout; dark red tored, sometimes with yellowish 
areas; reticulation same color or paler; base red to yellow or whitish. SPORE PRINT 
brown to olive-brown; spores I 1-17 x 4-6 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary, scattered, or in groups under hardwoods; common during the 
summer throughout eastern North America, also in Texas, southern Arizona, Mexico, 
and Costa Rica. It favors oak, but is said to be frequent under madrone in Mexico. 


EDIBILITY: Edible. In Mexico it is often sold in farmer’s markets, but since it has red 
pores, be careful! Cook it thoroughly and be sure of your identification! 


Left: Boletus fibrillosus (see p. 523) can be confused with B. edulis and B. aereus, but has a hairier 
(fibrillose) cap in age and usually has yellow pores. Right: Boletus barrowsii, oak-loving form (also 
shown on p. 512). Note whitish cap. See color plate for pine-loving variety from the Southwest. 


COMMENTS: One of the most beautiful and memorable of all boletes, this species is 
easily told by its viscid red to dark red cap, dark red pores, and coarsely reticulate stalk. 
The stalk may be thickened downward, but is never bulbous as in B. satanas. The tendency 
of the young pores to exude yellow droplets is also distinctive. In Mexico it is sometimes 
called panza agria, which means “sour belly.” Other species: B. flammans and B. rubro- 
flammeus, both poisonous, have a non-viscid red to dark red cap and finely to scarcely 
reticulate stalk and red pores (at least when young). The first favors eastern conifers, the 
second grows with hardwoods in eastern North America and southern Arizona. 


Boletus barrowsii (White King Bolete) Color Plate 141 


CAP 6-25 cm broad, convex becoming broadly convex to plane; surface smooth or very 
slightly velvety, dry, dull white to buff or grayish. Flesh thick, white, not blueing when 
exposed (or blueing only very slightly near the tubes). PORES and tubes white or pallid 
when young (and appearing stuffed with a pith), becoming yellow to olive-yellow in age; 
not blueing when bruised. STALK 6-20 cm long, 2-6 cm thick at apex, equal or thicker 
below (especially when young), solid, firm, whitish to buff or colored like cap, sometimes 
with brownish stains; finely but distinctly reticulate at least over the upper portion. SPORE 
PRINT dark olive-brown; spores 13-15 = 4-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary or scattered to gregarious under both hardwoods and conifers, 
fruiting mainly in the summer and fall; apparently endemic to the drier parts of western 
North America and Mexico. It is a warm weather species and more abundant in Arizona 
and New Mexico than anywhere else. There it is associated almost exclusively with ponde- 
rosa pine, while B. edulis favors spruce. In Colorado, however, I have found it under spruce 
and fir, and in coastal California it is usually associated—quite curiously—with live oak, 
while B. edulis grows with pine. In our area it fruits in the fall and winter, but is abundant 
only after warm early (September-N ovember) rains. 


EDIBILITY: Delectably delicious. It is a favorite of collectors in the Southwest, and in 
the completely objective opinion of its “discoverer,” Chuck Barrows, it is the best of the 
boletes for the table. Unfortunately, the maggots share his opinion, for they attack it even 
more voraciously than they do B. edulis! 


COMMENTS: For many years this handsome, meaty bolete has passed as a “white” 
B. edulis, and is listed as such in the first edition of Mushrooms Demystified. However, 
it does not intergrade with B. edulis and lacks the clearly differentiated, often viscid cap 
cuticle (skin) of that species. Result: it is now recognized as a distinct species. 
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Boletus edulis Color Plates 142, 143, 144 
(King Bolete; Cep; Steinpilz; Porcini; etc.) 

CAP 8-30 cm broad or more, convex to broadly convex or bun-shaped, orinage becoming 
plane; surface dry or more often viscid when moist, smooth to somewhat pitted or in dry 
weather sometimes cracking into plaques; color variable: biscuit-brown or warm brown to 
yellow-brown, cinnamon-brown, reddish-brown, or dark red (but often with whitish or 
pinkish tints while still under the duff); margin sometimes paler or yellower. Flesh thick, 
firm, white or sometimes tinged yellowish ordingy reddish in age; not blueing when bruised 
or only blueing slightly near the tubes; odor and taste pleasant. PORES at first white or 
pallid and appearing stuffed with a pith, then becoming yellow, olive-yellow, or brown in 
age, not blueing when bruised; tubes whitish becoming yellow, then olive-yellow. STALK 
(3) 8-25 cm long, 2-7 (12) cm thick (often large in relation to cap); usually enlarged below 
when young, often becoming more or less equal in age; firm, solid, entirely white, or 
whitish at the base and brownish above; finely reticulate over upper portion orthroughout; 
flesh in base sometimes with dark yellow areas (a parasite?). SPORE PRINT more or less 
olive-brown; spores 13-19 x 4-7 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary, scattered, or in groups or sometimes troups on ground in woods; 
found throughout the world and very common in western North America. It favors coni- 
fers (pine, spruce, hemlock, fir) but also grows with hardwoods such as oak and birch. It 
is often abundant in our coastal pine forests in the fall and winter (usually 24 weeks after 
the first substantial fall rains) as well as under oak, and a smaller flush may appear in the 
spring. In coastal northern California and Oregon it grows with pine and spruce inthe fall; 
in the Sierra Nevada a stout form fruits in large quantities under conifers in the spring, 
summer, and fall; and in the high Rockies the variety with a dark red cap fruits in colossal 
quantities in August and September, under spruce. 


EDIBILITY: One of the finest of fleshy fungiand certainly the best-loved and most sought- 
after in Europe, where it has more common names than there are languages. If any 
mushroom deserves the dubious title of “king,” this is the one. It is a consummate crea- 
tion, the peerless epitome of earthbound substance, a bald bulbous pillar of thick white 
flesh—the one aristocrat the peasantry can eat! 

The entire fruiting body is exceptionally delicious, even the tubes if they’re firm enough. 
It is delicious raw, but can cause stomach upsets because it’s difficult to digest, so play it 
safe and cook it (preferably on high heat in an open pan, so as to drive off the excess mois- 
ture). The odor and taste of dried B. edulis are marvelous—nutty, earthy, and meaty all 
at once. But you have to find them before you can eat them, and it isn’t always easy. You 
can’t just casually look for them the way you can forchanterelles or blewits—you have to 
hunt them down and root them up from under the duff before they’re visible to others. 
Timing is of paramount importance, because you face formidable competition from both 
maggots and boletivores (see p. 546). One source suggests getting up at the crack of dawn 
and wearing your shirt inside out. If that doesn’t work, you can always resort to the dried, 
imported version found in delicatessens. 


COMMENTS: This magnificent mushroom has several color forms, two of which are 


particularly common. The first has a brown to reddish-browncap(Color Plates 142 & 144) 
and is the dominant one in coastal California. The second, also called B. edulis var. pinicola 


(=B. pinicola, B. pinophilus), has a dark red to red-brown cap. It is prevalent in the Rocky 
Mountains and Southwest (Color Plate 143) and Gulf Coast region. Remember: brown to 
reddish cap, thick reticulate stalk, mild to nutty (not bitter) taste, and white pores when young 
that do not bruise blue. No mushroom is more substantial or satisfying to find! Other edible 
species: B. mottii of the Sierra Nevada has a pitted and/or ridged cap; B. separans (reddish to 
liver-colored cap when young) and B. pseudoseparans (dark purple cap when young) usually 
have a purple or purple-tinged stalk and grow under hardwoods in eastern North America. 


Boletus edulis, young specimens with white pores. Some forms have much stouter stalks than these, 
which have been trimmed to check for maggots. The caps will broadenas they mature. See p.489 for 
a close-up of the reticulate stalk. Also see color plates and photo on p. 512. (Joel Leivick) 


Tylopilus species can be somewhat similar, but have pinker pores, pinkish- to reddish- 
brown spores, stain dark brown when bruised, and/ or are bitter-tasting. B. fibrillosus is 
another look-alike, but its cap is darker and hairier. See also B. aereus and B. barrowsii. 


Boletus aereus (Queen Bolete) Color Plate 140 


CAP 5-15 (20) cm broad, convex becoming broadly convex to plane in age; surface dry or 
moist (or viscid only in age), smooth or somewhat pitted, dark brown to nearly black when 
young and covered at least partially with a fine whitish bloom, but inage becoming smooth 
and cinnamon or red-brown or blotched with paler (whitish to tan) areas. Flesh thick, 
white or tinged reddish, not blueing when exposed (or blueing onlyslightly near the tubes); 
taste mild or pleasant. PORES and tubes white when young and at first stuffed witha pith, 
becoming yellow to greenish-yellow in age; not blueing when bruised. STALK 5-15 cm 
long, 2-5 cm thick at apex, usually enlarged below when young but often equal inage; firm, 
solid, white or often brown in age, finely reticulate at least over upper part. SPORE 
PRINT dark olive-brown; spores [2-14 4-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary, scattered, or gregarious in mixed woods and under hardwoods 
(especially oaks); found in California, but originally described from Europe. In our area 
it is fairly common in the fall in the coastal mountains, usually under tanoak, madrone, 
and/ or chinquapin. It also grows with live oak, but not as commonly as B. barrowsii. 


EDIBILITY: Delicious! It is every bit as good as B. edulis, and less apt to be wormy! 


COMMENTS: This relative of B. edulis often grows with B. appendiculatus, but has white 
pores when young, a darker cap, and does not stain blue. The hoary bloom on young caps 
(see photos on pp. 50 & 512) disappears as the cap becomes more cinnamon-colored, and 
in age there is little to distinguish it from B. edulis other than habitat. Fortunately, both 
species are so delectably delicious that it hardly matters if you unwittingly confuse them! 
B. fibrillosus 1s also similar, but has a hairier cap without a whitish bloom. Anothercousin 
of B. edulis, B. variipes, has a dry, tan to grayish-brown, yellow-brown, or dark browncap 
that lacks the whitish bloom of B. aereus and often becomes areolate (cracked) in age. It is 
abundant in the summer under oak and beech in eastern North America, but rare orabsent 
in the West. It is edible, but usually riddled with maggots and sometimes bitterish to boot. 
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TYLOPILUS 


Medium-sized to large, fleshy, mostly terrestrial boletes. CAP usually dull colored and typically not 
viscid. PORES and tubes typically pallid to pinkish, vinaceous, gray, or brown. STALK fleshy, 
sometimes reticulate, but not glandular-dotted and not usually with dark scabers. VEAL absent. 
SPORE PRINT flesh-colored to pinkish-brown, reddish-brown, cinnamon-brown, vinaceous, 
or chocolate-brown. Spores elliptical to spindle-shaped, smooth (except T. gracilis). 


TYLOPILUS closely resembles Boletus, but gives a flesh-colored to reddish-brown or 
chocolate-brown spore print instead of a brown to olive-brown one. In the field the two 
genera can often be told by the color of their pores—in Boletus they are usually orange, 
red, yellow, or white and frequently stain blue when bruised, while in Ty/opilus they are 
typically pallid to flesh-colored, vinaceous, gray, or some shade of brown, and are more 
apt to stain reddish, brown, or black than blue. 

In eastern North America 7y/opilus, like Boletus, is quite diverse and often abundant 
in the summer and early fall. The West presents acompletely different picture, however—a 
mere handful of species occur and only one, 7. pseudoscaber (a species “complex”), could 
be characterized as “common.” Tylopilus does not offer the plethora of good edibles that 
Boletus does. | can find no mention of any 7y/opilus being poisonous, but many species 
(e.g., 7: felleus) have a very bitter taste—even when cooked. Since Tylopilus is such a 
conspicuous component of the bolete bounty of eastern North America, I have included 
the more common and distinctive eastern species in the key. Four species are described 
(three of which occur in California); two additional species are shown in the color plates. 


Key to Tylopilus 


1. Tubes yellow; pores yellow to brownish or reddish, often blueing when bruised; cap usually 
areolate (cracked) inage; western ...... T. amylosporus (see Boletus chrysenteron, p.5\9) 
Not as above; tubes not yellow, or if so then found in eastern North America ............ 2 


2. Stalk white or creamy (but staining dark brown); pores white when fresh but quickly staining 
dark red and then dark brown when bruised; flesh incap and upper stalk often blueing slightly 
when cut, then turning reddish or brown; found in eastern North America; rare .. 7. snellii 

Not as above; staining reactions different, or if similar then stalk not whitish; common ... 3 


Pores and/ or flesh staining blue or blue-black when bruised orat least staining waxed or white 
paper blue or blue-green when wrapped init; fruiting body dark 7. pseudoscaber group, p.534 
3. Notas above; not staining waxed paper blue or blue-green; fruiting body dark or light .... 4 


4. Capand stalk dark gray to brownish-black or black, but the pores white when youngand pinkish 
in age; pores and flesh staining reddish or vinaceous when bruised, then often blackening; 
fruiting body usually robust; spore print pinkish or vinaceous; found ineastern North America 
and the Southwest, usually under hardwoods such as oak; edible ............. T. alboater 

4. Notas above; differently colored or with darker (chocolate-brown, etc.) spores or pores .. 5 


Pore surface dark gray to dark brown or blackish, even when young; stalk densely scurfy from 
numerous minute scales or granules; cap and stalk chocolate-brown to dark brown or witha 
purple or bluish tinge; spore print pinkish-brown to vinaceous; found in eastern North 


America, mainly under northern coniters . ly a A. Se eee T. eximius 
5. Notas above (if dark, then spore print chocolate-brown or stalk not densely scurfy) ...... 6 
6. Cap and stalk dark (olive-brown to grayish-brown, dark brown, or blackish); pores usually 

gray to brown, at least in age; spore print chocolate-brown .. 7. pseudoscaber group, p. 534 
6. Notas above; differently colored and/ or spore print pinkish to vinaceous orcinnamon ... 7 
7. Found in eastern North America (east of the Rocky Mountains)* ..................... 8 
7. Found in western North America (from the Rocky Mountains westward)* ............ 18 
8. Stalk base bright yellow; cap pink when fresh (but fading to tan or paler) 7. chromapes, p. 533 
Sy _Ni@ibedis: DG vie Dire oes cater een ate ees ee i ee et peda Rs UNL Ronee ay Arsen une a 
9. Cap whitish to buff or pale yellow, sometimes dingy taninage ..................00005 21 
2. NGtdsabove: cap darker or brighter’... 2.2... oe 10 


*In regions where the eastern and western fungal floras overlap (e.g., southern Arizona), try both choices! 


TYLOPILUS 533 


10. Cap broadly conical and shaggy-fibrillose (or pitted in age), yellow to bright yellow-brown or 

tinged pink, margin often fringed; found in southern bottomlands 7. (=Mucilopilus) conicus 
10. IN@tRSeibove reap net shapey .. 05. Fa ees oo oe ee ee ee I ee ee 11 
11. Cap bright orange to dull orange (but may become cinnamon or browner in age); stalk white to 


yellow or orange (or aging brownish) .............. T. ballouii(see T. chromapes, below) 
Il. Notas above; cap yellow-brown to cinnamon, brown, purplish, etc., but not truly orange 12 


12. Flesh very bitter-tasting (but some people have trouble detecting the bitterness) ........ 13 
|2. phastenotbitteror only shehtly orsporadicalivsom:...m..... . meer... .c.-+-.---- 16 


13. Stalk purple or purple-and-white when fresh (but may fade in age!); cap purplish to brown; 
pores white when young, dingy pinkish in age; stalk not reticulate or only slightly so at apex; 


usually found under hardwoods; common ...............2.0e000: T. plumbeoviolaceus 
13. Notas above; cinnamon to brown or dark brown but not purple whenfresh ........... 14 
14. Stalk clearly reticulate; usually (not always) under conifers 7. felleus (see T. indecisus, p. 535) 
14. Stalk not reticulate or only slightly so at apex; usually associated with oak ............. 15 
15. Stalk thick (1-5 cm at apex); cap medium-sized to large; widespread ..... T. rubrobrunneus 
I5. Stalk thinner than above; cap often rather smallfsoutlhiem ...........-...%..... T. minor 


16. Stalk typically longand slender(less than 1 cm thick atapex), often curved at base; capand stalk 
reddish-brown to cinnamon or tawny(see Color Plate 149); found in many habitats but partial 
to hemlock; many spores minutely roughened or pitted 7. gracilis (see T. chromapes, below) 


l6, (Notas above;stalk tsuially at least | cm thick; spores SMf0Oth ........-. 2.6526 e eee eens 17 
Me “Goalp iitore Grless ManOON-1E0 . ... <4. Sere oe op pee cee apy eta pet pbk bea es T. badiceps 
1 OS OSES, ©] (0 am ea cree Rea oe ae ee ere og mk Cer ar area Mey are ee ee er Are oh et 24 
18. Stalk distinctly reticulate over upper portion; associated mainly with oak 7. indecisus, p. 535 
18. Stalk not reticulate or only obscurely so at apex from decurrent tube walls ............. 19 
19. Stalk often short, poorly-developed, and sometimes off-center; margin of cap often incurved 

even at maturity; fruiting body often partly buried insoil ............. T. humilis, p. 535 
A cli rau ype opt Agee ease ra ss ee red eres ey eet Rc oC ae 20 
NEM BE Foes 0G eel 0 a ae eee irae eee eden re arty Ow ne ree eee eee Dara tre trace T. ferrugineus (?) 
20. Cap tanto dull brown or vinaceous-tinged ......... T. ammiratii (see T. indecisus, p. 535) 
21. stalk distimetlyretieulateor reticulate-ridged; mainly soultligimy eag......-...-.-..+.005 22 
Z|. Stalk not reticulate or only slightly soat apex;southern ormortherm .................. 23 
22. Reticulation on stalk coarse and raised; stalk usually long in relation to cap; cap often areolate 

iMmrace:Sporesitted Or roupslrened ......02..++..+. (see Boletellus & Austroboletus, p. 508) 
22. Notas above; taste bitter or mild; fruiting body often robust ................ T. rhoadsiae 
25 mmCapayprealivarrinkled: Tortwerm ... 2... oe. eee a ee ee ee eee eae eee T. intermedius 
23, Caliitet montna lily wrmkled; sowthhern .... 2.06.46). 6e ee toe weens T. peralbidus 
24. Fruiting body medium-sized to large, tawny to orange-brown to brown (including the pores!); 

stalk usually reticulate; taste mild to slightly bitter; mainly southern ......... T. tabacinus 
24 Notas above: pores usually paletaviienmitesh <...-...0..) 06>" T. indecisus & others, p. 535 


T ylopilus chromapes (Chrome-Footed Bolete) 


CAP (3)5-15 cm broad, convex, often becoming more or less plane in age; surface smooth 
or felty, dry to slightly viscid, bright pink to rose-colored when fresh, but often fading (to 
pinkish-tan, tan, or even whitish) in age. Flesh thick, white or tinged pink, not blueing; 
taste mild or slightly acidic. PORES minute, white when young becoming pinkish to flesh- 
colored to dingy brownish in age, not staining appreciably when bruised, or staining 
pinkish; tubes more or less same color or slightly yellower. STALK 4-20 cm long, 1-2.5 
cm thick, equal or slightly tapered either way, solid, firm; upper portion white or pallid or 
sometimes splotched with pink (especially when young), base bright yellow inside and out; 
not reticulate but oftenscurfy above fromsmall hairs orscales. SPORE PRINT vinaceous- 
to pinkish-brown; spores 10-17 x 4-5.5 microns, elliptical to spindle-shaped, smooth. 


HABITAT: Solitary to gregarious on ground under both hardwoods and conifers; locally 
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frequent throughout eastern North America in the summer and fall. It is especially 
common under birch, aspen, and conifers in northern latitudes in June and July. 


EDIBILITY: Edible and quite good, but often riddled with maggots. 


COMMENTS: Formerly known as Boletus chromapes and Leccinum chromapes, this 
lovely bolete is easily recognized by its pink cap and white pores when young and its 
scurfy stalk with a bright yellow base. (The color scheme is reminiscent of Gomphidius 
subroseus, a gilled mushroom closely related to the boletes.) It is one of several very 
striking species of Ty/opilus that are native to eastern North America. Others include: 
T. plumbeoviolaceus, a beautiful but bitter-tasting violet to purple-brown species; 7. 
(=Austroboletus) gracilis, a slender-stemmed species (COLOR PLATE 149); and T. 
ballouii, with an orange, Leccinum-like cap when fresh. For more details on these and 
other distinctive eastern species, see the key to Ty/opilus. 


Tylopilus pseudoscaber group (Dark Bolete) 


CAP 5-16 cm broad, convex to plane or somewhat irregular; surface dry, minutely velvety 
to smooth in age, dark brownto very dark brown orat times grayish-brown to olive-brown, 
usually bruising darker brown to blackish; margin sometimes slightly paler. Flesh thick, 
whitish, typically bruising blue (but sometimes slowly or erratically), then slowly dis- 
coloring to reddish-brown or brown (orsometimes staining directly to pinkish); odor often 
pungent, taste mild or at least not bitter. PORES and tubes dark yellow-brown to coffee- 
brown to grayish-brown, chocolate-brown, or very dark brown (but in some forms pallid 
to grayish or yellow-gray when young); usually (but not always!) staining blue and then 
slowly reddish to dark brown when bruised. STALK (4) 7-16(20) cm long, 1-3 (4) cm thick, 
equal or more often thicker below, firm, dry, minutely velvety and/or scurfy, often 
longitudinally lined or streaked; distinctly reticulate above in one form, not reticulate in 
others; brown or colored like cap or darker, usually bruising darker brown or sometimes 
blue; base typically whitish. SPORE PRINT pale to dark chocolate-brown or reddish- 
brown; spores 11-19 (25) x 5-9 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary, scattered, or in groups on ground or rotten wood, usually under 
conifers but sometimes with hardwoods; widely distributed but mainly northern. It is 
fairly common in the late summer and fall in the Pacific Northwest and northern Cali- 
fornia. It is especially fond of Sitka spruce— which may explain itsabsence or nearabsence 
south of Mendocino County, California (the southernmost limit of Sitka spruce). 


EDIBILITY: Edible, but according to most sources, far from incredible. Its somber 
color is unappetizing and makes it difficult to see in the forest gloom. I haven’t tried it. 


COMMENTS: Also known as Porphyrellus pseudoscaber, this distinctive bolete is easily 
told by its dark color (see photo on p. 535), reddish-brownspore print, dark brown poresin 
age, and tendency to stain blue. The latter feature varies considerably in duration and 
intensity and may even be absent; however, if the fruiting body is wrapped in white or 
waxed paper it will usually stain the paper blue or dark blue-green. The above description 
is actually a composite of several closely related “dark boletes” that have passed under 
the names 7. pseudoscaber, T. porphyrosporus, T. olivaceobrunneus, T. atrofuscus, 
T. sordidus, etc. Some mycologists consider them to be forms of one highly variable 
species. Others consider them distinct—for instance, they reserve the name 7. porphy- 
rosporus for the form with pallid pores when young, and 7. olivaceobrunneus for the 
variety witha reticulate stalk. Other species in the group include: 7. pacificus, which tends 
to have a copiously cracked (areolate) cap inage; T. fumosipes, an eastern species with an 
areolate cap in age and narrower spores; and 7. nebulosus, which typically does not stain 
blue. Two other dark species, T. alboater and T. eximius, are described in the key. 


Left: Tylopilus pseudoscaber group. Note dark color. Right: Tylopilus indecisus is apt to be mistaken 
for a Boletus, but like many species of Tylopilus, it stains brown when handled. 


Tylopilus indecisus (Indecisive Bolete) 


CAP 5-15 (25) cm broad, convex to plane; surface usually dry and smooth, dark brown to 
brown, dingy brown, or dingy cinnamon (usually darker when young, paler in age), stain- 
ing dark brown where bruised. Flesh thick, pallid, often staining pale vinaceous or flesh- 
color when bruised; taste mild. PORES and tubes pallid when young, soon becoming dull 
pinkish or pale flesh-color; slightly darker, dingier, or more vinaceous in age, staining 
brown where bruised. STALK 4-10 cm long, I-3 (4.5) cm thick, equal or thicker below, 
dry, firm, buff to brown, the apex often pallid; darker brown where bruised or handled; 
reticulate at least at the apex (but eastern variety sometimes not reticulate), sometimes 
nearly throughout. SPORE PRINT flesh-colored to reddish-brown or tinged vinaceous; 
spores 10-15 x 3-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary to scattered or in small groups in mixed woods and under oaks; fairly 
common in eastern North America, but rare in the West. I have seen it only a few times in 
our area, under live oak in the late fall and early winter, and under white oak inland. 


EDIBILITY: Edible, according to the literature. I haven't fried it. 


COMMENTS: There is nothing particularly indecisive about this drab bolete, but there is 
nothing particularly decisive about it either. The brown cap and reticulate stalk are remi- 
niscent of Boletus edulis, but the pores are pinker (and never olive-yellow), the fruiting 
body stains dark brown when handled or bruised, and the spore print is pinkish. Eastern 
material (including var. subpunctipes, which differs microscopically) is less apt to be 
reticulate than the western version. 7. ammiratiiis similar but has a tan or vinaceous-tinged 
cap and whitish stalk that is not reticulate or only slightlyso at the apex; it occurs in Califor- 
nia under oak. Similar easterners include: 7. subunicolor, a small, slim, tawny-ochre 
southern species with yellowish flesh; 7. tabacinus and T. rubrobrunneus, both medium to 
large (see key to Ty/opilus); and T. felleus (COLOR PLATE 150), with a reticulate stalk 
and very bitter taste. T. fe/leus is especially common under conifers (e.g., hemlock and 
pine); it is often mistaken for Boletus edulis. For other easterners, see key to Ty/opilus. 


Tylopilus humilus (Humble Bolete) 


CAP 4-12 cm broad, nearly round toconvex when young, sometimes expanding to plane in 
age or often somewhat misshapen or irregular; surface dry orslightly tacky, often minutely 
velvety, dull brown or sometimes reddish-brown; margin often with vinaceous tints and 
frequently remaining incurved through maturity or even covering some of the pores. Flesh 
thick, white, bruising pinkish-brown or vinaceous (rarely blue); taste mild. PORES and 
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Tylopilus humilus is a small, rare, often misshapen bolete. Note how stalk is often poorly developed. 


tubes whitish when young, becoming pale flesh-color or dull pale pinkish, staining brown 
when bruised. STALK 2-5 cm long, 1-3 cm thick, usually rather stocky and sometimes 
off-center; equal or swollen below, but the base often pinched; firm, solid, white at apex, 
usually brownish- or vinaceous-stained below, especially when handled; not reticulate or 
only very slightly so at extreme apex. SPORE PRINT dull reddish-brown; spores 8-12 x 
x 3-4 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Scattered to gregarious or in small clumps on ground (often partially buried), 
fruiting in the fall and winter; known only from California, rare. It appears every year in 
sandy soil ina burned-over area near Santa Cruz, apparently in association with manzanita 
or live oak, but with knobcone pine also in the general vicinity. It was originally discovered 
by Harry Thiers in Mendocino County under pines near a destroyed dormitory. 


COMMENTS: This bashful bolete is easily separated from other Ty/opilus species by its 
semi-underground habit, 1.e., it tends not to expose itself until fully mature, and even then 
may remain half-buried. The stocky or poorly-developed stem is reminiscent of Gastro- 
boletus, but the spores are forcibly discharged and the tubes are arranged vertically. 


LECCINUM § (Rough-Stemmed Boletes) 


Medium-sized to large, fleshy, terrestrial, mycorrhizal, woodland boletes. CAP usually some 
shade of orange, red, brown, gray, or white; viscid or dry; often rimmed witha flap of sterile tissue 
when young. PORES and tubes usually whitish to dingy buff, grayish, grayish-olive, or pale brown, 
only very rarely yellow; not staining blue. STALK fleshy, usually rather tough and fibrous, typically 
not reticulate, ornamented with scabers which usually darken at maturity. VEIL typically absent. 
SPORE PRINT brown. Spores spindle-shaped to elliptical, smooth. 


LECCINUM ditters trom other boletes by virtue of the tufted hairs or small rough scales 
(scabers) on the stalk. The scabers may be pallid when young, but usually darkento brown 
or black by maturity. They should not be confused with the resinous or sticky glandular 
dots found in Suillus, which do not protrude as scabers do and are not composed of hairs. 
Leccinums also have a characteristic appearance which makes them recognizable froma 
distance: the cap is typically some shade of orange, reddish-brown, brown, or white; the 
pores are usually white or dingy-colored (not yellow or red) and do not stain blue; and the 
stalk is usually whitish or pale colored except for the scabers, and usually much tougher 
and more fibrous than the cap. Also, the stalk sometimes stains blue when cut or handled, 
and in many species is rather long in relation to the cap. 

Leccinums are good boletes for beginners because they are widespread, often abundant 
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(in Alaska they are said to outnumber all other boletes), and edible (though a few, like 
L. atrostipitatum, reportedly cause stomach upsets in some people). Nearly all Leccinums 
have a tendency to blacken when cooked or dried, but in no way does this affect their 
flavor. They dry quite nicely and are less apt to be maggoty than other boletes, at least 
in our area. Some species, such as L. insigne, are delicious fresh. Others, like L. man- 
zanitae, are watery and bland unless dried first. Even the less savory ones, however, have 
an important role to fulfill—they help stuff the buckets and bellies of boletivores (see 
p. 546) who might otherwise grow despondent and dangerous! 


Like most boletes, Leccinums are mycorrhizal. Their favorite hosts are aspenand birch, 
but they also occur with conifers and oaks, and in California—where birch is not native 
and aspen is restricted to the Sierra Nevada—they link up with madrone and manzanita, 
masquerading under the moniker “manzanita boletes.” Over 100 species of Leccinum have 
been described from North America (most of them from the northern part), but many are 
very similar in appearance and can only be distinguished with a microscope. For instance, 
L. aurantiacum ditfers trom L. discolor by the presence of minute pigment globules in the 
hyphae of the cap cuticle, while L. discolor differs from L. rufescentoides in its smaller 
cuticular hyphal end cells! The staining reactions of the flesh upon exposure to air— 
particularly at the juncture of the cap and stalk—are also significant and should be 
determined by slicing open the fruiting body lengthwise, rubbing the flesh a couple times, 
then observing it at 5-minute intervals for a period of 4-1 hour. 

Fortunately, Leccinum is sucha safe genus that boletivorous bipeds such as you and I 
can leave such dubious and esoteric distinctions to professional boletologists, and con- 
centrate on learning a few common “prototypes”—e.g., the L. manzanitae group that is 
so common with manzanita and madrone; the orange to reddish-brown-capped L. insigne- 
L. aurantiacum group that grows profusely wherever there are aspens; and the white- 
capped L. holopus and dingy colored L. scabrum groups that favor birch. Three “proto- 
types” are described here and several others are keyed out. 


Key to Leccinum 


l ee FP onessa ndetmines yellow when tres!) 22. c.iec os ey de ec hne eS Gane eed pla ea ven es Adee aes ys 
le Ue amg tines mart Vellanye men... io te de on baad dieten pera oa aloo ak es eae ane ee S 


2. Scabers on stalk brown to blackish in age; cap yellow to ochraceous to brown or dark brown; 
found under hardwoods (mainly oak) in eastern and southern North America ......... 29 
2. Notas above; scabers reddish or paler, not darkening appreciably inage (see Boletus, p. 511) 


3. Base of stalk bright yellow and cap pink when fresh (but fading!) or cap and stalk chocolate- 
brown to purplish to dark blue-gray and pores chocolate-brown to dark gray to blackish at 
maturity, restricted to casterm North America ...........8..@..... (see Tylopilus, p. 532) 

PUPA MO ee 65 cece dee ee esses se tees er Tee ee eee ee ee eee rae 4 


Margin of cap Jacking sterile flap(s) of tissue; cap white to buff, grayish, brown, dingy yellow- 
Brown; clive-tinged, orevem black when tres) .5..42.5.40540.4054 1405450 gs4seeeugass 5 

4. Cap pink to apricot-buff, orange, red, reddish-brown, orange-brown, or rusty-brown, or if 
colored as above then margin of young cap rimmed witha sterile flap of tissue2-6 mm wide, the 


flap breaking up into segments as the cap expands, or disappearing ...............04- 12 
Cap white or whitish (but sometimes tinged buff, pinkish-buff, brown, or olive inage) .... 6 
Cap more highly or deeply colored (pink, orange, red, brown, gray, black, etc.) .......... 8 


Associated with aspen; known only from California L. californicum (see L. scabrum, p.541) 
Dares On ee ence ery s,s re ion ee eee cee ea ees eee q 


SDD AN 


Cap often olive-tinged in age, sometimes viscid; common under birch in northern and eastern 

Niriheatmenica ........) pe ee, .L. holopus & others (see L. scabrum, p. 541) 
7. Not as above; cap not viscid; associated with hardwoods (especially oak) in southern and 
eastern North America (especially common in the South) L. albellum(see L. scabrum, p.541) 


8. Cap bluish-black to dark grayish-brown to black when fresh (but often fading in age); asso- 
Cited sith aspera DITCH MCA Sle MMUNOMUMONTOCTICA 4.0 oie dency ened ee cnet ews 9 
8. Notas above; cap dull brown to gray-brown, dingy yellow-brown, olive-tinged, etc. ..... 10 


538 BOLETACEAE 


9. Found with birch; flesh in stalk apex reddening when bruised L. snellii(see L. scabrum, p.541) 
0” Not as above: asseciazed4with aspen! .“yse se... s L. griseonigrum (see L. scabrum, p.541) 


10. Cap yellow-brown when young becoming duller or grayer in age and usually prominently 
cracked (areolate); associated with oak and other hardwoods; especially common in south- 


eaStCMMeNOIMPAINGNICA ...........<+.. Oe eee L. griseum(see L. scabrum, p. 541) 
10. Notas above; cap not usually areolate; associated with birch oraspen ................. 1] 
ine Associatedewith birchewidel yedistnipaitetle. ee seeees . weer. L. scabrum & others, p. 541 


11. Associated with aspen; common in the Sierra Nevada JL. montanum(see L. scabrum, p.541) 


12. Veil present, covering the young cap, then breaking up into whitish patches; associated with 
aSpenimiieGkeat Wakes GesiOn er. Meee ne ene aera tee eee ee cee L. potteri 
12. Notas above; veil absent (but margin of cap may have sterile flap(s) of tissue) .......... 13 


13. Scabers on stalk dense and coal-black even in the button stage and black or dark brown in age; 
associated mainly with birch in eastern and northern North America, but also found with 


aspen in Southwest 2... .°. L. atrostipitatum & L. testaceoscabrum(see L. insigne, p. 540) 
IS. gl a6 aDONE oo. ce se ee ee ee eee 14 
14. Associated with manzanita and madrone (and possibly toyon); cap often(but not always) viscid 
when moist; common in west coast states, especially Oregon and California ........... 15 
14. Associated with aspen, conifers, or other trees; cap viscid or dry; widely distributed but not 
route wea iC) i en: A 18 
15. Cap dark red to brown or sometimes orange-brown ........ L. manzanitae & others, p. 539 
MSE cu CCE Neel i a a a a ee Oy 16 


16. Scabers on stalk orange; bruised or cut flesh usually reddening somewhat before darkening .. 
(ee Se Oe eee L. “aurantioscaber” (see L. manzanitae, p. 539) 


|e agian | Seca ee er rere ere aon ares. I 17 


17. Cap pinkish to apricot; flesh not staining when bruised L. constans (see L. manzanitae, p. 539) 
17. Cap orange; flesh usually reddening or darkening JL. armeniacum (see L. manzanitae, p. 539) 


18. Flesh (especially at juncture of cap and stalk) not changing color appreciably when cut or 
bruised, or staining only very slightly (but lower stalk may stain blue); found with conifers 19 
18. Flesh(especially at juncture of cap and stalk) staining purple-gray, bluish-gray, smoky, reddish, 
vinaceous, etc. when cut or bruised (but often slowly or erratically); lower stalk may stain 


ee ee ee ee ee ee ee Oe ie 20 
19. Fruiting body medium-sized to very large (mature cap 10-30 cm broad); found in the Pacific 
Nami west 4m eM eek ges L. ponderosum & others(see L. mianzanitae, p. 539) 
19. Fruiting body smaller (cap usually less than 10 cm broad); known from the Southwest and 
eastern NemiiAmebicd —2mt.2 , See, Game. Se) wows Beppe seen on ee L. vulpinum 
20. Flesh staining purple-gray to bluish-gray or smoky (fuscous) direct/y when bruised or cut (but 
oltenstainmegslowhwonennaweallyinet. « Om ler, men. ee, ee, See eee ee Z| 
20. Flesh staining reddish, vinaceous, or burgundy when bruised or cut (but often staining purple- 
prayctorbluish sramormusgoUpalterthiay ee een en 23 
21. Cap whitish when young but becoming brownish in age; stalk thick and club-shaped (thicker or 
swollen below); associated with western conifers (mainly in mountains) ...... L. clavatum 
21. Ne@t@eaboye: ome .c. cic ocs Bice. «Sa gee, eee De 


22. Cap orange to rusty-orange to reddish when young (may become browner in age), or if brown 
when young then tubes often staining vinaceous or purplish when bruised L. insigne, p. 540 
22. Cap dark brown to dull reddish-brown or dull brown; tubes no? staining vinaceous or purplish 


WHeInbIpise dine... Fer wey Se eee L. brunneum (see L. manzanitae, p. 539) 
ZB. Cap liver-colored to liver-brown and fibrillose to fibrillose-scaly,; associated with conifers 
Inthe acinicNanthweste sew... tes L. fibrillosum (see L. manzanitae, p. 539) 
23. Notas above; cap typically reddish to rusty-orange, brownish, or paler ................ 24 
24. Cap pale tan to pale dingy orange-brown or yellow-brown; associated with aspen and birch in 
northern and eastern North America, and inthe Southwest ........... L. cinnamomeum 
24 “Notas'abovercapmisually darker of bmehter 9 ....0).22 520). ne 25 


25. Cap pinkish- or vinaceous-tinged when young; known only from Idaho under whitebark pine 
age ee te ici ee ee in Ge gs Rae eee L. incarnatum 
25. “Notasaboves ....0..°8... 2 Pee a es, | cee” 26 
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26. Stalk more or less equal or narrowed near apex; associated mostly with aspen or pine; very 


Wicls Ly cliSivalomniical inal teeronrenout 45685. 400500. Bee soe e soo ho os ee 27 
26. Stalk distinctly and consistently club-shaped (thicker below); associated with conifers (mainly 
Splice andi) unthe Rocky Mountains and Southwest (dee. o cee ae... 28 


27. Cap typically reddish to orange to brick-red when young (often somewhat duller in age); asso- 
ciated with aspen and conifers (pine, etc.) ......... L. aurantiacum (see L. insigne, p. 540) 
27. Cap somewhat similar in color to above or often duller even when young (brown to orange- 
brown, pale cinnamon, etc.); associated only with aspen . L. discolor(see L. insigne, p. 540) 


238 “Captibmilose or fibrllose-scaly ge...» eae..." L. subalpinum (see L. insigne, p. 540) 
Piss INCU KOE 45 i. ns Serene L. fallax (see L. insigne, p. 540) 


29. Stalk often robust and swollen in the middle or below; cap yellow-brown to dark brown 
cis a gl Ae sa ee Lee el ee ee. L. crocipodium 

29. Stalk long and more or less equal; cap yellow-brown to ochre, often wrinkled or finely pitted 
Ll s.r ee a ree me Re, wae L. rugosiceps 


Leccinum manzanitae (Manzanita Bolete) Color Plate 145 


CAP (5) 7-20 (30) cm broad, rounded becoming convex and then broadly convex to plane 
or somewhat irregular; surface viscid when moist, practically smooth but usually with 
flattened fibrils, sometimes pitted in age; dark red to reddish-brown, or at times rusty- 
brown, rusty-orange, or brown (see comments); margin with flaps of sterile tissue when 
young, which break up into segments or disappear in age. Flesh thick, firm becoming soft 
at maturity, white, usually bruising smoky-gray to purple-gray or bluish-gray when cut, but 
often very slowly or only in certain areas. PORES and tubes whitish to pale olive, olive- 
gray, or grayish, usually deep dingy olive-buff in age; not blueing when bruised but often 
discoloring brown. STALK 8-20 cm long, !.5-4 cm thick at apex, equal or often thicker or 
swollen below, tough, fibrous, solid, white or whitish when fresh, but roughened by 
numerous small projecting scabers that are pallid at first but deep brown to black by 
maturity; lower portion often bruising (or already stained) bright blue to greenish-blue. 
SPORE PRINT brown; spores 13-19 « 3-5 microns, spindle-shaped to elliptical, smooth. 


HABITAT: Solitary to widely scattered or gregarious on ground, associated with man- 
zanita and madrone but often growing in mixed woods; known only from the west coast. 
It is common in our area in the fall and winter and is easily the most prevalent Leccinum in 
coastal California. It is seldom as prolific as B. edulis, but I have seen more than fifty 
prime fructifications under a patch of stunted madrones in the middle of a pasture. 


EDIBILITY: Edible and esteemed by many boletivores, but disappointingly bland in 
my experience. Mature or waterlogged specimens should be dried in order to concentrate 
their flavor and get rid of excess moisture. In one blind tasting of several local boletes (all 
fresh), it placed next to last—slightly behind the boring Boletus subtomentosus but ahead 
of the abominable Suillus fuscotomentosus. Michael Cabaniss, who did the line drawings 
for this book, says: “I have tried only dried slices, a form which is not the most visually 
stimulating ... their consistency is rather grainy, giving the gustatory experience of dried 
earth or decomposed redwood chips. Dried slicesare notevenchewy; they break up readily 
when inserted into the oral cavity and are swallowed with great difficulty.” 


COMMENTS: This large, impressive bolete is easily identified by its reddish to brown 
cap, hard tough stalk with dark scabers, and growth with manzanita and madrone (see 
photo on p. 39). It is the central species in a cluster of edible Leccinums that appear to 
associate only with ericaceous plants such as manzanita and madrone, and are 
consequently referred to collectively as “manzanita boletes.” Their ranks include. a 
common but unidentified (probably unnamed) species in our area witha bright orange to 
rusty-brown cap, orange scabers, and flesh that tends to stain reddish before turning 
fuscous (it is known locally as L. “aurantioscaber’); L. arbuticola, with reddish-staining 


Leccinum manzanitae isa common associate of manzanitaand madrone. Note thedark scabers onthe 
stalk and the white flesh that stains fuscous (smoky to smoky-purple) erratically when cut. 


flesh and a buff to pale brown cap; L. aeneum, witha non-viscid, oranger cap; L. largentii, 
possibly associated with toyon, with a dry cap, dark olive-gray pores, and very dense 
scabers; L. constans, with a pale pink to apricot-colored cap and unchanging flesh; L. 
armeniacum, a common species with an orangish cap and somewhat paler scabers (especially 
when young); and L. arctostaphylos, an Alaskan species associated with bearberry (a type of 
manzanita). Other species: L. ponderosum(COLOR PLATE 146) is a sometimes massive 
species that looks like L. manzanitae, but typically has unchanging (or only slightly 
staining) flesh and is associated with conifers in the Pacific Northwest; it 1s quite tasty. 
L. fibrillosum also grows with conifers in the Pacific Northwest, but it has a fibrillose 
to fibrillose-scaly, liver-brown cap and its flesh stains reddish or vinaceous when cut. L. 
idahoensis has a roughened, liver-colored cap but does not stain appreciably when 
bruised, while L. brunneum has a dark brown to reddish-brown cap, stains directly to 
fuscous, and is quite common under aspen in the Sierra Nevada and Southwest. See also 
L. insigne and the species listed under it. 


Leccinum insigne (Aspen Bolete) Color Plate 147 


CAP (4) 6-17 cm broad, round toconvex becoming broadly convex to nearly plane; surface 
dry or only slightly viscid when wet, smooth to minutely fibrillose or sometimes breaking 
up into small scales, in age sometimes pitted; color variable: bright orange to rusty-orange, 
reddish-orange, orange-brown, reddish-brown, or cinnamon (or in one form brown), 
often paler or duller (tan, brown, or dull orange-brown) in age; margin usually with flaps 
of sterile tissue, at least when young. Flesh thick, often rather soft in age, white, turning 
bluish-gray to purple-gray or fuscous when bruised or cut, but sometimes very slowly or 
erratically. PORES and tubes pallid or whitish when young, becoming olive-buff to 
grayish or dull yellowish-buff in age; not blueing when bruised (but may stain yellowish to 
brown, lavender, or vinaceous). STALK 6-15 cm long, 1-2.5 cm thick at apex, equal or 
swollen below, dry, solid, rather tough and fibrous; white or whitish when fresh, but 
roughened by numerous small, projecting scabers which are initially pallid but become 
reddish-orange to brown and finally blackish by maturity; base or lower portion often 
staining or discoloring blue. SPORE PRINT brown to yellow-brown; spores | 1-18 x 4-6 
microns, spindle-shaped to elongated-elliptical, smooth. 
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LECCINUM 541 


HABITAT: Widely scattered to gregarious or in troops on ground in woods and at their 
edges; associated primarily if not exclusively with aspen, and common in the summer and 
early fall wherever aspen occurs. It is abundant in the Sierra Nevada (along with other 
Leccinums—see comments), and I have seen enormous fruitings in the Southwest and 
Rocky Mountains shortly after the blue columbines bloom. It is also abundant in Alaska. 


EDIBILITY: Edible and good. Though not the equal of Boletus edulis, it is far better in 
flavor than its coastal counterpart, L. manzanitae. Like most Leccinums it darkens when 
cooked or dried. If this intimidates you, that’s fine with me—I’1] be more than happy to take 
them off your hands! 


COMMENTS: This common aspen-lover has many look-alikes in the genus Leccinum, 
most of which have passed under the name L. aurantiacum. They are very difficult to dis- 
tinguish without a microscope but all are apparently edible, though some may cause 
digestive upsets in sensitive individuals. L. insigne is recognized by its rusty-orange to 
reddish-brown or brown cap, scabers on the stalk which darken in age, and growth with 
aspen. Some of its more common look-alikes include: L. aurantiacum, very similar and 
widespread under aspen and conifers, but sometimes larger and more robust and with 
flesh that distinctly stains burgundy-red before turning purplish- or bluish-gray; L. dis- 
color, very similar to L. aurantiacum, but growing only with aspen and with a slightly 
duller, browner, or more cinnamon-colored cap (see p. 537 for the critical microscopic 
difference); L. atrostipitatum and L. testaceoscabrum (the latter more brightly colored), 
with scabers that are black even in the button stage, associated mainly with birch and 
poisonous to some people; and L. fallax and L. subalpinum, with a rusty to dark reddish 
cap and club-shaped stalk, associated with spruce and fir in the Rocky Mountains and 
Southwest. Also see L. manzanitae and the species discussed under it. 


Leccinum scabrum (Birch Bolete) 


CAP 4-10 cm broad, convex to broadly convex to nearly plane or slightly depressed 
centrally; surface smooth, dry to slightly viscid when wet, dull brown to grayish-brown to 
dingy yellow-brown or tan (but often developing olive tints in age); margin lacking 
flaps of sterile tissue. Flesh thick, white, typically not staining when cut or discoloring 
slightly pinkish to brownish in the stalk. PORES and tubes dull whitish or pallid becoming 
dingy brownish in age; not blueing when bruised but sometimes staining slightly yellowish 
or ochre. STALK 7-15 (20) cm long, 0.5-1.5 (3) cm thick at apex, usually thicker below, 
firm, solid, white to grayish but roughened by numerous projecting tufted hairs (scabers) 
which soon become brownish to black at least over the upper portion; often staining blue- 
green below. SPORE PRINT brown; spores 14-20 = 5-7 microns, spindle-shaped to 
elongated-elliptical, smooth. 


HABITAT: Solitary, scattered, or in groups near or under birch in the summer and fall; 
common throughout the northern hemisphere wherever birch occurs. It has not been 
found in California, but could conceivably appear on lawns where birches have been 
planted (just like Lactarius torminosus). 


EDIBILITY: Edible and choice according to some, mediocre according to others; only 
firm specimens should be used. 


COMMENTS: The dingy brownish cap, dark scabers on the stalk, and association with 
birch are the principal fieldmarks of this bolete. There are several similarly colored species 
that are best differentiated microscopically, but L. montanum of the Sierra Nevada can 
be distinguished by its different mycorrhizal mate—aspen. Other species: L. griseonigrum, 
associated with birch, is one of several species witha blackish to bluish-gray to dark brown 
cap (which, however, may bleach out in age); L. snellii also has a dark cap but favors aspen; L. 
alaskanum, common with birch in Alaska, has a dark and light, streaked or mottled cap. 


Leccinum scabrum is one of many birch-loving Leccinums. Cap is dull colored (brown to tan, gray, or 
dingy olive) and the stalk is usually rather slender. 


There are also several species with a whitish or pallid cap, including: L. holopus and L. 
rotundifoliae, both fairly common in northern North America under birch, the former 
often developing olive tinges on the cap in age and the latter usually growing in bogs; 
and L. albellum, a slender-stemmed, dry-capped eastern species that favors southern oaks. 
L. californicum has a whitish to buff cap, but grows with aspen in the Sierra Nevada, while 
L. cretaceum has a pale buff cap and flesh that stains vinaceous-pink erratically. L. roseo- 
fracta has a dark brown cap and reddish- or pinkish-staining flesh and is associated with 
birch. Finally, there is L. griseum, an eastern species that somewhat resembles L. scabrum 
but usually has an areolate (cracked) cap in age and favors oak and other hardwoods over 
birch. All of these species lack the flaps of sterile tissue on the cap margin characteristic of 
L. insigne, L. manzanitae, and the species discussed under them. 


Left: Leccinum holopus, a white-capped birch-loving species. Note dark scabers on stalk. Right: 
Strobilomyces confusus (see comments under S. floccopus, p. 543, for details). 


“Old Man of the Woods,” Strobilomyces floccopus, is easily told by its shaggy black or gray fruiting 
body. Note cottony veil in young specimen at center and dark gray to black pores in older one at left. 


STROBILOMYCES 


THIS small genus is unique among the boletes in having a shaggy or scaly gray to black 
fruiting body, gray to black pores when mature, and blackish-brown, reticulate or warty 
spores. Itis so unique, in fact, that some mycologists place it ina separate family. A woolly 
veil is present when young, and may formaslight annulus(ring) on the stem. Since only one 
species is described here, a key is not included. 


Strobilomyces floccopus —_ (Old Man of the Woods) 


CAP 4-15 cm broad, convex orcushion-shaped becoming broadly convex to plane; surface 
dry, shaggy from numerous soft, coarse, gray to grayish-brown or black scales ona paler 
background (but in age sometimes entirely blackish); margin usually hung with pallid to 
grayish veil remnants. Flesh whitish, usually turning reddish( often slowly) when bruised, 
then dark brownish to black. PORES fairly large, white or gray becoming darker gray to 
nearly black in age, usually bruising reddish, then brownish to black; tubes same color. 
STALK 5-12 cm long, 1-2.5 cm thick, equal or somewhat thicker toward base, solid, firm, 
dry, sheathed by large gray to grayish-black scales or shaggy materialexceptatapex. VEIL 
pallid to grayish, woolly-cottony, leaving tissue on cap margin and usually one or more 
shaggy zones on stalk. SPORE PRINT black to blackish-brown; spores 9.5-15 x 8.5-12 
microns, broadly elliptical to nearly round, reticulate. 


HABITAT: Solitary to scattered or in groups in humus under hard woods(especially oak), 
sometimes also with conifers; common in the summer and fall in eastern North America, 
and according to Dr. Robert Gilbertson of the University of Arizona, also fairly common 
in southern Arizona. Its dark color makes it hard to see in the forest gloom. 


EDIBILITY: Edible, but not rated highly by most mushroom enthusiasts. I found it 
rather insipid although the texture was good. Only young specimens should be used. 


COMMENTS: This most distinctive of all the boletes is easily told by its shaggy gray to 
black fruiting body. In contrast to most boletes, it does not decay readily. Asa result, it 
often seems more numerous than it actually is. Other species: S. strobilaceus isasynonym. 
S. confusus of eastern North America is quite similar in color and overall aspect, but has 
more erect scales on the cap (see photo on p. 542) and spiny-warty to only partly reticulate 
spores; S. dryophilus is asouthern species that is similarly colored in age but usually paler 
(cap pinkish-tan to brown) when young. 
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GASTROBOLETUS (Gastroid Boletes) 


Small to medium-sized boletes usually buried or partially buried in humus. CAP convex to some- 
what irregular in shape. PORES variously colored; tubes often irregularly arranged, i.e., not all 
vertically oriented. STALK usually short, poorly developed, sometimes off-center. VEIL absent 
or present as persistent membrane that covers the tubes. SPORE PRINT unobtainable. Spores 
elliptical to spindle-shaped, smooth, brown to golden-brown under the microscope. 


THESE funky fungi have been modified or “reduced” from normal, everyday, upright 
boletes to abnormal, semi-underground, “decadent” ones. They resemble puffballs in that 
they do not forcibly discharge their spores, yet they retain a modicum of respectability in 
the form of a rudimentary stalk and definite tube layer arranged rather haphazardly 
within the misshapen cap. 

Gastroboletus is a small genus, with only one species common along the coast. How- 
ever, several species occur in the Sierra Nevada and Cascades—perhaps in response to 
the more severe and unpredictable weather. Fruiting underground helps the mushrooms 
to withstand the pendulum-like hot-and-cold or warm-and-dry spells. None are known to 
be poisonous, yet none are known to be edible, since none are known to have been tried. 


Key to Gastroboletus 


1. Tubes and flesh blueing when bruised orcut ............... G. turbinatus & others, below 
besNGt AVA DOVER Tee ee ee ee es wi ge ee ee 2 
2. Stalk relatively long (6-10 cm) and roughened by small scales or scabers; known only from 
CaSte bine Woe MMe MIE LIC Umer he nie tae ea eee a AN inet Ian eee et ese G. scabrosus 
Deval Gye Als sa OMe ee eet ca crt We yal NAR eat ea me eo ie Gee arene 3 
3. Cap whitish to buff or pale tan(sometimes slightly darker in age); tubes whitish to buff to olive- 
brown, or grayish-yellow; stalk averaging 2-5 cm thick ............ G. subalpinus, p. 545 
3. Notas above; cap pale or dark; tubes yellow to olive-yellow; flesh often yellow; stalk typically 
| SremmpthickOnlessa = ae G. suilloides & G. amyloideus (see G. turbinatus, below) 


Gastroboletus turbinatus (Bogus Boletus; Gastroid Bolete) 


CAP 2-5 (8) cm broad, convex to slightly depressed to irregular (misshapen); surface dry, 
minutely velvety, often pitted or wrinkled; color variable, but usually brown to reddish- 
brown to bright yellow with red or brown spots and stains. Flesh soft, yellow (but often 
reddish in base of stalk), typically bruising blue quickly. PORES pinkish to reddish, 
orange, or yellow, typically blueing quickly when bruised; tubes greenish-yellow to yellow, 
irregular and sinuous or disoriented (arranged at various angles rather than exclusively 
vertical). STALK 14 (7) cm long, 1-2.5 cm thick, equal or narrowed at base, often (but 
not always) protruding only a short distance below the tubes; solid, dry, yellow or with 
reddish streaks or granules or colored like the cap, sometimes reddish in old age and often 
reddish at the base. SPORE PRINT unobtainable; spores(9.5) 13.5-18 x 6.5-9.5 microns, 
elliptical to spindle-shaped, smooth, brown or golden under the microscope. 


HABITAT: Solitary to scattered or gregarious on ground in woods orat their edges, often 
partially buried; widely distributed. It is fairly common in the summer and fall under 
conifers in the Pacific Northwest, northern California, and the Sierra Nevada. I have 
found it twice in our area under live oak, in July and October (it is not necessarily rare, 
however—just easy to overlook). 


EDIBILITY: Unknown, like myself, and likely to remain so. 


COMMENTS: A curiously wrought fungal afterthought, easily recognized byits irregular 
shape, semi-underground growth habit, and disoriented tube layer. Since the spores are 
not forcibly discharged, there is no need to elevate the cap above the ground. Just how 
the spores are spread is a mystery—perhaps with the help of boletivorous bipeds suchas I. 


Left: Gastroboletus turbinatus. These two specimens have unusually well-developed stems, but the 
misshapen caps are typical. Right: Gastroboletus xerocomoides. This specimen has been sliced open 
to show the disoriented (haphazardly arranged) tube layer. (Herb Saylor) 


Many agarics have been “reduced” to gastroid forms (see Podaxales & Allies, p. 724); 
this is one instance in which a bolete has. Most of the other members of the genus have 
limited distributions. Several occur under conifers in the Sierra Nevada, including: 
G. xerocomoides, which blues only slightly and has mostly truncate spores, and three 
species which do not blue when bruised: G. suilloides, with a brown cap; G. amyloideus, 


witha yellow, buff, or reddish-spotted cap and amyloid spores; and G. subalpinus(below). 


Gastroboletus subalpinus (Gastroid King Bolete) 


CAP 5-12 cm broad, convex becoming plane to depressed or somewhat irregular; surface 
smooth to slightly velvety, often pitted and/ or wrinkled, not viscid but often covered with 
dirt and debris; whitish to buff or pale tan, sometimes darkening somewhat in age; margin 
extending downward and over the tubes as a thin white membrane that often disappears 
or breaks up in age. Flesh thick, soft, white or with yellow to olive discolorations; not 
blueing when bruised but sometimes staining pinkish. PORES pallid or whitish becoming 
grayish-yellow to buff and finally darkening to olive-brown, not blueing when bruised; 
tubes occasionally oriented vertically (especially near stalk) but mostly arranged hap- 
hazardly (at various angles); colored more or less like pores. STALK 2-6 cm long, 2-5 
cm thick, tapered downward or sometimes equal or even swollen below; solid, dry (but 
often dirty), white to buff, sometimes darkening to tan in age; base sometimes orange- 
yellow. SPORE PRINT unobtainable; spores 10-16 (18) x 4.5-6 (8) microns, elliptical to 
spindle-shaped, smooth, yellowish to brown under the microscope. 


HABITAT: Solitary to gregarious in soil or duff under mountain conifers inthe late spring 
and summer; known only from the Sierra Nevada (where it is fairly common) but to be 
expected in other mountain ranges of the West. It develops underground but is often 
partially exposed (erumpent) at maturity. 


EDIBILITY: Presumably edible; I haven’t tried it. 


COMMENTS: This gastroid bolete is easily told from its brethren by its pale color and 
white, non-blueing flesh. It is likely to be mistaken for an aborted button of Boletus edulis, 
or more likely still, B. barrowsii. However, the disoriented tube layer, tendency to develop 
underground, and refusal to give a spore print are distinctive. The thin layer of tissue 
which at least partially covers the tubes of young specimens may represent a more elabo- 
rate version of the whitish pith that plugs the tubes of young B. edulis and B. barrowsii. 
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BOLETIVORES 


THESE curious creatures, as their name suggests, are a major predator of Boletus edulis. 
Since they are likely to be encountered by anyone who looks for mushrooms, it seems 
appropriate to describe them and include a few observations on their habits. 

Boletivores appear shortly after the onset of the rainy season, not coincidentally, at 
the same time Boletus edulis appears. As a group they share a number of telltale traits 
which the experienced observer can discern ata glance. Their overall appearance is rather 
dingy and disheveled, their color drab. The cap is quite variable, ranging from depressed or 
deflated to uplifted, ecstatic, or inflated; its surface may be dry and distinctly tomentose 
or smooth and somewhat viscid. The flesh is normally pallid, becoming blue when bruised 
and exuding a red latex when cut, but it is most often obscured by a ragged woolly cuticle 
which is typically appressed above and baggy below. The stalk may be fleshy or cartilagi- 
nous, and more often than not, bent. The odor varies considerably from individual to 
individual; the taste is unpleasant, and a spore print is not obtainable, at least with normal 
methods. Boletivores are strictly terrestrial, and are invariably equipped with a long 
pointed stick, rapacious eye, and capacious bucket or “universal pail.” At least two 
distinct species occur in our area; these are keyed below. 


Key to the Boletivores 


IM) Rewmeauhsturtively whemapproached |... .0.0....20.8..0% Boletivorus clandestinus, below 
lm Advancing boldly whemapproachedieeeees . SS Boletivorus brutalosipes, below 


Boletivorus clandestinus is the more common of the two species. In addition to 
its secretive nature, it can be recognized (if you can get close enough!) by its tough, 
wizened stalk with a persistent, even permanent, stoop. The gaitis also highly distinctive: 
curiously hitched and truncated, marvelously efficient, yet flailing and disjointed. The 
overall impression is that of a creature completely immersed in, yet not designed for, its 
element—like a kayaker trying to negotiate a rapids without wetting her back. When one 
is crept up on unawares, it can be heard alternately cooing to and swearing at its pro- 
spective prey in a vaguely familiar, yet unintelligible, tongue. This species occurs 
solitary to scattered orin small groupsinthe woods, butalways near roads. Thereis usually 
a rusty pick-up truck, station wagon, or 65 Dodge Dart nearby, parked on the side 
of the road. Near the vehicle will be found one or more telltale “middens”—neat piles of 
discarded tubes and wormy stalks. These resemble the feathers that remain froma freshly 
and systematically disemboweled bird—positive proof of boletivores’ singular lust 
and unbridled craving for their quarry. 

Boletivorus brutalosipes (the “Brutal-Footed Boletivore”), on the other hand, can be 
instantly recognized by its inquisitiveness, its bold advance and cavalier stance. In 
addition, the stalk is more fleshy than that of Boletivorus clandestinus— often swollen in 
the middle or even bulbous. The gait is decidedly more compact, the stride purposeful, 
yet completely arbitrary. When one comes rushing toward you, the net effect is that of a 
rapids intent upon wetting your back. Its insatiable greed for Boletus edulis may be cleverly 
disguised by an amicable disposition and disarmingly friendly, fibrillose smile. But it will 
stop at nothing to achieve its ends, so never leave your basket unattended in the woods! 
If there are Boletus edulis in it, they will be gone, and other species will be stepped on, 
masticated and regurgitated, or otherwise obliterated. Trampled fly amanitas (Amanita 
muscaria), incidentally, are a sure sign that brutal-footed boletivores are in the vicinity! 
Boletivorus brutalosipes is found in roughly the same habitats as Boletivorus clandestinus, 


A telltale “midden” left by Boletivorus clandestinus. 


but fortunately, is not as common. Invariably there is a rusty pick-up truck, station 
wagon, or °65 Dodge Dart nearby, parked in the middle of the road, and the discarded 
tubes and wormy stalks of its quarry are apt to be haphazardly strewn about rather than 
stacked in the “middens” characteristic of B. clandestinus. 

Boletivorus clandestinus is probably harmless, though I haven’t been able to get close 
enough to find out. Boletivorus brutalosipes, on the other hand, has a well-deserved 
reputation for unprovoked acts of aggression. If you have some Roletus edulis in your 
basket, watch out! 

Between these extremes, as might be expected, “hybrids” occur, in addition to possibly 
autonomous species* (I have even seena skinny, blonde, bare-stemmed variety). However, 
further study—and preferably, a critical comparison with European specimens—is 
necessary before a definitive and natural classification can be worked out. Both species 
occur throughout the range of Boletus edulis. On weekends they are particularly abundant 
on lower Empire Grade above Santa Cruz, California, where their crafty cousin, Pseudo- 
boletivorus incognitus, 1s also inevidence. (The latter closely mimics Boletivorus clandes- 
tinus, but only pretends to be stalking Boletus edulis—the true object of its desires being 
Amanita calyptrata.) 


As a final note, I might add that what boletivores do during the summer is a mystery. It 
has been suggested by one colleague of mine that they hibernate in the trunks of their cars. 
Another possibility is that they follow the bolete season up and down the coast. A third is 
that they migrate east—or west. But perhaps the most reasonable hypothesis is that they 
are like squirrels—they stash away what they gather in hedges, holes, nests, or sheds, 
for when the hunting is good, they have neither the time nor the inclination to eat. Then, 
in the summer, when they have nothing but time, they do nothing but eat. 


*In the newsletter of the Mycological Association of Washington, D.C., Anne Dow announces the discovery of 
a third species, Boletivorus europaeus, inthe Tetons of Wyoming. Like B. brutalosipes, it “advances boldly when 
approached,” but it “fills [rather than empties] the baskets [sic] of other boletivores” (or does she mean other 
bolete hunters?). | have never encountered such a species in California, but would welcome its introduction! 
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APHYLLOPHORALES 


THIS large and diverse assemblage of fleshy—and not-so-fleshy—fungi includes all the 
Hymenomycetes (p. 57) with the exception of the agarics, boletes, and jelly fungi. The 
fruiting body is not normally gelatinous (as in the jelly fungi), there is no veil (as in many 
agarics and boletes), and the basidia are typically simple and clublike. The hymenium 
(spore-bearing surface) can be completely smooth and unspecialized as in the crust and 
parchment fungi, or it can take the form of tubes (the polypores), spines or “teeth” (the 
teeth fungi), upright clubs or branches (the coral fungi), or veins, wrinkles, or even rudi- 
mentary gills (the chanterelles). 

More than twenty families in the Aphyllophorales are now recognized, but many of 
the distinguishing criteria are esoteric. To facilitate field identification, the Aphyllo- 
phorales have been divided into five major groups (plus one aberrant species), keyed 
below. The coral fungi and chanterelles (Clavariaceae and Cantharellaceae) are placed 
in a separate order, the Cantharellales, by some taxonomists. 


Key to the Aphyllophorales 


1. Fruiting body witha layer of downward-pointing spines or “teeth” on underside of cap or with 
icicle-like spines hanging from branches or acushion of tissue ......... Hydnaceae, p. 61 1 
1. Notas above (but fruiting body may have pores whose walls become torn or toothlike in age) 2 


2. Fruiting body witha layer of tubes (usually on underside of cap); tube mouths (pores) large and 


SNUGMSOsimalllomveny MIMIC . a. mime. ok ue ee Polyporaceae & Allies, p. 549 
2. Notas above; tubes and pores absent (but spore-bearing surface may have veins that give ita 
somewhat pOrold-eappearalcey™. 2. 4 seeds. 2a.cudes.. eck excue aaa eM s ieee 3 


3. Fruiting body consisting of a small (up to 2.5 cm) hollow, bladderlike cap mounted ona thin 
stalk; surface of cap smooth or wavy, whitish to yellowish or pale brownish; found on ground 
or wood in eastern North America, often in groups orclusters ........ Physalacria inflata 

Notasidhove: commomeand widelywdistributed! pes. 2. 3.2. ae oe 4 


4. Fruiting body usually bracketlike, crustlike, or sheetlike (1.e., usually without a stalk and often 
without a cap); usually growing on wood or herbaceous stems ..Stereaceae & Allies, p. 604 
4. Notas above; fruiting body upright, either simple and clublike or branched (coral- or bushlike) 


or with a cap (often vase-shaped) and stalk; usually on ground, sometimes on wood ..... > 
5. Fruiting body with a cap (i-e., a clearly differentiated, usually flattened or depressed upper 
Sedlasiieee) || a ne mew Cantharellaceae, p. 658 
5. Fruiting body clublike or branched or a rosette-like mass of flattened, white to creamy or tan 
lobes or segments (1.e., without a well-defined cap) ................. Clavariaceae, p. 630 


Bondarzewia montana (see description on p. 565). When these compound fruiting bodies were 
younger, they were whitish and resembled coral fungi (e.g., Sparassis) but for the presence of pores. 
As they mature, however, the upper lobes or “branches” broadened into tan or brown caps. This 
species is also capable of producing simple fruiting bodies (with just one cap and stalk). 
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Polypores and Bracket Fungi 
POLYPORACEAE & Allies _ 


THIS large and exceedingly diverse group comes in a mind-boggling multiplicity of 
shapes and sizes and a pleasing array of gay decorator colors. As the name “bracket fungi” 
implies, the fruiting body is most often bracketlike or shelflike. “Polypore” (meaning 
“many-pored”) describes the spore-producing tube layer which lines the underside of the 
cap. However, the tube mouths or pores are sometimes so minute that they’re virtually 
invisible without a hand lens, and in some bracket fungi the pores are replaced by large 
mazelike pockets or even gills and in others the tube walls break up to form “teeth.” The 
boletes are also equipped with tubes, but they are rapidly-decaying, mostly terrestrial fungi 
with a soft fleshy cap, central stem, and tubes that usually peel away easily from the cap. 
Polypores, in contrast, grow mostly on wood and have a tube layer which is scarcely 
detachable. The most familiar types fruit on logs and stumps in dense, shelving masses 
(or in ascending tiers if the tree is still standing). Others, called conks, are those hard, 
woody, hooflike growths you see on living trees. Still others are resupinate: with neither 
cap nor stem, they lie flat on the wood or incrust it. Those that grow on the ground often 
originate from roots or buried wood, and their stem is usually off-center or even lateral. 


Polypores are usually described as being tough, leathery, or woody. This is true of old 
specimens, but fresh individuals of some species, such as Phaeolus schweinitzii, are so soft 
and watery they can be wrung out like a sponge. Others, like the beefsteak fungus (Fistulina 
hepatica) and the sulfur shelf (Laetiporus sulphureus) “weep” in wet weather, exuding 
colored water droplets. In contrast, Fomitopsis and Ganoderma can be woodier than the 
wood they feed on! 

Like most fungi, polypores fruit during the rainy season. However, mature fruiting 
bodies are so tough they tend to dry out instead of decaying. They may thus persist for 
months, even years. Some (e.g., Ganoderma, Fomitopsis, Phellinus) are actually 
perennial: rather than going to the trouble of manufacturing new fruiting bodies every 
year, they quite sensibly make use of existing resources by adding a new growth layer onto 
the old one. In this manner they may attain gargantuan dimensions—a/S ft. x 3 ft. specimen 
of Oxyporus nobilissimus from the Pacific Northwest weighed 300 pounds, undoubtedly 
a record for fleshy fungal fructifications! 


There is much more to polypores than their fruiting bodies, however. One cannot fully 
appreciate them without appreciating their work—that is, the chemical and structural 
changes they produce in their hosts. Polypores are absolutely indispensable to the forests 
of this world. They are the major group of wood-rotting fungi. Though they wreak 
economic havoc (15-20% of all standing timber in this country is said to be defective or 
unusable because of fungal decay, more than 90% of it caused by bracket fungi; struc- 
tural timber is also destroyed—in ships, mines, houses, bridges, etc.), the polypores 
should not be seen as enemies. Without them there would be no logging industry in the 
first place; every cut stump, felled log, and lopped-off limb would lie indefinitely on the 
forest floor, the woods would quickly become impenetrable, and new trees would have 
neither room nor nutrients to grow. 

In living trees the dead tissue (heartwood) in the center of the trunk is more susceptible 
to attack than the living tissue (sapwood) beneath the bark. Trees infected by heart rot may 
look outwardly sound, even when they are completely hollowed out inside. Sometimes 
the only clue to the pernicious presence of the rot is the fruiting body of the fungus! Since 
heartwood is largely dead, heart rot fungi are technically not parasites, but they can be 
deleterious—the infected trees are steadily weakened until they come crashing down at 
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the slightest provocation. (So remember not to breathe too hard when picking polypores 
from a standing tree!) A few species, such as Heterobasidion annosum, are virulent 
parasites, destroying both the sapwood and the heartwood. 

Spores generally gain access to living trees through wounds in the bark. Trees bruised or 
battered by wind, nearby construction, careless machinery, or mindless vandalism (“Jody 
loves Judy”) are especially vulnerable. Sometimes spores enter through holes bored by 
grubs or beetles, which may in turn munch on mycelium growing in their tunnels. 

Heart rot continues after the tree dries, and sap rot sets in. On fallen logs and branches 
you will find large clusters of colorful bracket fungi (e.g., Trametes versicolor and 
Trichaptum abietinus) which are digesting the sapwood. Several varieties may simul- 
taneously or successively inhabit the same log. Recently felled timber is also susceptible 
to attack. Only complete immersion in water will prevent infection. 

Wood is composed largely of dead, empty cells from which the fungus extracts nutrients. 
The cell walls have two principal constituents: cellulose, which makes the wood soft and 
tough, and lignin, which makes the wood hard and brittle. Fungi which digest the cellulose 
and leave the lignin behind are called carbonizing decays or brown rots because they 
render the wood dry, brittle, and darker than normal wood. Fungi which digest cellulose 
and lignin are called delignifying decays or white rots because they make the wood soft, 
spongy, and whiter than normal wood. Some species may completely hollow out the trunk 
or produce small, hollow pockets called pocket rot. The mycelial threads of bracket fungi 
can often be seen if the wood is broken open and examined closely. But if more than one 
species inhabit the same piece of wood, interpretationand diagnosis become complicated. 
Only repeated observation can tell you which ones produce which types of rot. 

The part of the tree infected should also be noted. Butt rotssuchas Phaeolus schweinitzii 
are confined to the roots and base of the tree and the fruiting bodies are often found on the 
ground. Trunk rots like Phellinus pini infect the entire trunk, while top rots such as 
Fomitopsis rosea inhabit the top of the trunk. 


Practically all of the polypores were originally lumped together in one giant genus, 
Polyporus. Dozens of families and genera have subsequently been proposed ina laudable 
effort to break the group down. As usual, however, there are widely divergent opinions on 
exactly how the task should be accomplished. The result is scholarly chaos, and the goal 
of arriving at one name for each kind of organism is still a long way off. To give youanidea 
of the difficulties faced by a prospective polyporologist (or any toadstool taxonomist) 
when she sets about consulting the literature on her pet polypore, here is a list of names 
given to Trametes occidentalis by various investigators: 

Polyporus occidentalis, Coriolus occidentalis, Polystictus occidentalis, Microporus 
occidentalis, Coriolopsis occidentalis, Boletus sericeus, Trametes lanata, Polystictus 
lanatus, Microporus lanatus, Polyporus lanatus, Polyporus lenis, Polystictus lenis, 
Microporus lenis, Trametes wahlenbergii, Trametes scalaris, Polystictus scalaris, 
Polystictus cyclodes var. homoporus, Polystictus scorteus, Microporus scorteus, 
Polyporus gourliaei, Fomes gourliaei, Scindalma gourliaei, Trametes hispidula, 
Trametes devexa, Polystictus malachodermus, Polystictus substrigosus, Polyporus 
illotus, Polystictus illotus, Microporus illotus, Daedalea subcongener, Polystictus 
subcongener, Trametes heteromalla, Polystictus extensus, Polyporus badiolutescens 
... (I’m suddenly very grateful that ’m nota taxonomist!) 


Several hundred different polypores are known from North America; perhaps half of 
them occur in California. Unfortunately, the vast majority are too tough or too bitter 
(or too tough and too bitter) to eat. Two happy exceptions are the sulfur shelf (Laetiporus 
sulphureus), a succulent and unmistakable treat, and the beefsteak fungus (Fistulina 
hepatica), which looks likea slab of steak. The hen of the woods, Grifola frondosa, and its 
look-alike, G. umbellata, are also excellent, but do not seem to occur in our area. A few 
polypores, however, may actually be poisonous (e.g., Phaeolus schweinitzii), and even 
the edible species are difficult to digest unless cooked thoroughly. 
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Since so few bracket fungi are edible, they are ignored by most people and barely 


mentioned in many popular mushroom books. As I am also ignored by most people (and 
have yet to be mentioned in any kind of book), I feel I have something vital in common 
with these unheralded but indispensable organisms. Therefore, a fairly extensive (but by 
no means comprehensive) treatment is offered here, in hopes that readers willat least learn 
to notice polypores, if not identify them. In the following key they are broken down into 
several groups based on field characters. If you have trouble with some of the choices, you 
can take solace in the fact that almost everyone finds the polypores difficult to identify! 


Il 


Key to the Polyporaceae & Allies 


S pore-bearing surface composed of closely-packed but discrete (separate) tubes that look like 
small pipes (use a hand lens if unsure and see photo at top of p. 553); flesh usually marbled 
or streaked when sectioned; fruiting body fleshy (not hard and woody) and often exuding a 
bloodlike juice when moist; found on or around hardwoods ............ Fistulina, p. 553 

Not as above; spore-bearing surface not composed of tubes, or if composed of tubes then the 
tubes forming a united layer (i.e., not discrete); fruiting body fleshy, tough, woody, etc. .. 2 


Fruiting body with a stalk(s) and cap(s) (but may appear fingerlike when emerging); found on 
ground, or if on wood then stalk usually central or off-center; cap and stalk not varnished 3 
Fruiting body knoblike, hooflike, bracketlike, shelflike, or crustlike; stalk absent, rudimentary, 
or attached to side or top of cap (or if central, then varnished); growing on wood orroots 4 


Flesh yellow-brown to tawny, rusty-brown, or brown (or sometimes dark yellow, but ifso then 
associated with conifers); flesh darkening (staining red to vinaceous-brown or black) in potas- 
sium hydroxide (KOH); pores often colored like flesh; usually growing on ground (often 
around stumps ortrees or on roots) ....... Phaeolus, Inonotus, Coltricia, & Allies, p. 566 

Not as above; flesh usually white or pallid to pale yellow when fresh (in one case yellow to olive- 
yellow, but if so then associated with hardwoods ineastern North America), but sometimes pale 
brownish or otherwise discolored in age or where bruised; pores usually colored like flesh when 
Tesh OM WOOdl OL CrOUmG. 0, ana. Gos. Gees Polyporus, Albatrellus, & Allies, p. 554 


Pore surface completely enclosed (hidden) by a tough membrane (i.e., fruiting body witha tube- 
lined internal cavity) or fruiting body growing on birch and possessing a blunt projecting 
margin that forms a “curb” around the pore surface .... Piptoporus & Cryptoporus, p. 584 

Pore surface exposed; not growing on birch, or if on birch then margin not curblike ...... 5 


Tube layer elastic and waxy to somewhat gelatinous when fresh, often separating easily from 
rest of fruiting body; pores usually pinkish to reddish-purple to blackish-purple (but occa- 
sionally white to buff); cap white and hairy(when present) .....................000. 19 

Not as above; pore surface differently colored and/ or not separable and elastic-gelatinous 6 


Fruiting body typically resupinate (1.e., lying flat on the wood or incrusting it), consisting of a 
simple layer of tubes; cap (sterile surface) absent or rudimentary .... Poria & Allies, p. 602 
Fruiting body normally with a cap (upper sterile surface), but sometimes resupinate, especially 
i crowing Onithe undersides OWlOgs \ e402 eee eee ee neo ees 7 


Spore bearing surface composed of shallow veins which may form very broad “pores” or 
TC Be are eee yareites cemeteries sa cee Aree ner weet (see Stereaceae & Allies, p. 604) 
Spore-bearing surface comprised of a true tube layer which forms minute to fairly large pores 
or spore-bearing surface with deep, elongated, mazelike pockets or even gills or“teeth” .. 8 


Underside of cap (spore-bearing surface) with fills 2.2... 22... 04... 244 00g on ee ee es 2 
Spore-bearing surface with tubes (pores), but the pores sometimes elongated or mazelike or 
Brcaine Up toro (Ceut  yive ein A ce ee aa he Aue ela yal sae rane 10 


Gills appearing to be split lengthwise (along their edges), but actually composed of two adjacent 
plates which curl back in dry weather (see photos on p. 591) ....... Schizophyllum, p. 590 
LoS g a 25 YG: ya arene new yore ere ttne nie Ry Sener ea A EORESD Lenzites, Daedalea, & Allies, p. 586 


Fruiting body annual (with only one tube layer), the cap soon dark brown to blackish or bluish- 
black with a resinous, often roughened (sandpaper-like) and/or radially wrinkled surface; 
fruiting body at first watery and often beaded with droplets, but tougher in age; pore surface 
whitish at first but aging or bruising darker (brownish); found on dead trees (logs, stumps, 
Clic) WiticspreahbUMtnOteOuIONel mame. tm. SM... sce eke eee Dan Ischnoderma, p. 573 

Not with above features (but may have some of them); verycommon ................. 1] 


Fistulina hepatica, a young specimen in which the cap is still velvety. It’s easy to see why itis sometimes 
called the “Ox Tongue.” A mature specimen is shown in the color plate. (Ralph Buchsbaum) 
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Fruiting body punky, corky, or hard and woody even when fresh, medium-sized to very large 
and often thick; usually perennial, i.e., with more than one tube layer, but if annual then often 
with a varnished surface crust ....... Ganoderma, Fomitopsis, Phellinus, & Allies, p. 574 

Not as above; fruiting body usually annual, small to medium-sized or if large then usually fleshy 
or spongy when young and fresh; if tough when fresh then cap usually fairly thin and lacking 
a highlysvarnisied:sitmace:chust ... cle att, 2 Sen I oe eae ee hacer eres i 


Flesh soon red to orange, rusty-brown, tawny, yellow-brown, or dark brown and darkening 
(staining red to vinaceous-brown to black) in potassium hydroxide (KOH); pores variously 
colored (including red, orange, and mustard-yellow), but not rosy, purple, or bright sulfur- 


SCJ Ha) lle reese Und te gaan eed ee Phaeolus, Inonotus, Coltricia, & Allies, p. 566 
Not as above; flesh white to yellow, yellowish, beige, or sometimes light brown or salmon- 
Ue ekreor ams emia Ol a i eM MS ee eh ease ihe 


Underside of cap with elongated pocketlike or mazelike pores (see photos on pp. 586, 588) 
ere eee oe ee | Lenzites, Daedalea, & Allies, p. 586 
Not aSabave (but pores may breakup toform teeth’) 27..4.......,-......0..02.,... 14 


Fruiting body usually preceded by a small, often zoned cup- or saucerlike “nest” (0.5-2 cm 
broad) from which small whitish to yellowish shelves (fruiting bodies) develop; common on 
dead hardwoods, especially elm, in eastern North America ........ Poronidulus conchifer 

INO Ga SaDON C6 Many Urraomie. Ci ene. . ati eect se Ah Ree Caner eer hemes anes nee 15 


Cap only 1-5 mm broad, witha stubby or knoblike stalk attached to the top; fruiting body white 
to brownish; common on hardwoods (rarely conifers) in eastern states Porodisculus pendulus 
Netas abovesusuallvilarger widely disttibited ©. 0 oa, so. “nee eee ee 16 


Pore surface white to buff to yellowish or bright sulfur-yellow when fresh(but may stain blackish 
Or nsty-reddisnimageor Whembriised) en fone ey ne ok 17 
Pore surface red to orange, orange-yellow, lavender- or violet-tinged, rosy, gray, black, or 
Browieor soomrbecommne these colois —.. 0. eee ag Trametes & Allies, p. 592 


Pore surface bright sulfur-yellow when fresh(or rarely white, and ifsothen capsalmon-colored); 
cap orange-red to bright orange, bright yellow, or salmon-colored (but fading), usually at least 
cCimmecrne Gist bn a ee Laetiporus, p. 572 

IN Dic AN CO Veer ee Mier Gee eth PRN te er er ee Sans Ai Sek eT er Stee ea 18 


Cap thin and tough (but pliant) even when fresh, typically tearing easily in a radial direction; 
cap surface usually hairy or velvety and often concentrically zoned; often fruiting in large 
masses; very common, especially on hardwoods ............... Trametes & Allies, p. 592 

Cap soft, watery, spongy, or fleshy when fresh (but often tough in age), or if tough when fresh 
then not as above; cap often but not always thick, the surface sometimes hairy but not usually 
zoned; usually (but not always) found insmailnumbers ...... Tyromyces & Allies, p. 597 


Pores averaging 4-8 per mm; found mainly on hardwoods Caloporus (=Gloeoporus) dichrous 
Pores averaging 2-4 per mm; tubes very shallow; found on dead conifers Skeletocutis amorpha 


*Several household cleaning agents (e.g., Drano, | teaspoon per 4 cup water) can be substituted for KOH, but 
unless the flesh is borderline in color (i.e., dark yellow or light brown) the test is usually unnecessary. If there’s 
any doubt, simply try both choices! 


a) 


Left: A close-up of the tubes in Fistulina hepatica. Note how bruised area is darker. Right: An even 
closer view, in which the tubes can be seen as discrete units or “pipes”—a unique feature of Fistulina. 


FISTULINA 


THIS genus contains only one common species, the beefsteak fungus, F. hepatica. Itis not 
a “true” polypore because the tubes, though packed together closely, are discrete units 
arranged like the bristles of a brush (see above photos). This character, which is best ob- 
served witha hand lens, has led polyporologists to give Fistulina a family of its own. 


Fistulina hepatica (Beefsteak Fungus; Ox Tongue) Color Plate 152 


FRUITING BODY annual, at first knoblike, then cushion- or shelflike; juicy when 
fresh, soft to fairly firm. CAP 7-30cm broad and 2-6cm thick when mature, tongue-shaped 
or fan-shaped; surface minutely roughened and suedelike or velvety, but often gelatinous 
when wet, firm or very soft and spongy, sometimes knobby; orange-buffto reddish-orange 
to pinkish, reddish-brown, dark red, or liver-colored; margin often lobed. Flesh thick, 
soft and watery when fresh and oozing with dark reddish juice; whitish to grayish, olive- 
brown, or reddish, streaked or marbled horizontally with paler veins (usually reddening 
after standing); taste rather sour or strongly acidic. PORES 1-3 per mm, circular, whitish 
to yellowish, buff, or pale flesh-color, becoming dark reddish-brown when bruised or in 
old age; tubes 10-15 mm long, closely packed but discrete (their walls not joined). STALK 
absent, or if present then lateral and rather short, 2-6 (10) cm long, 1-4 cm thick; tougher 
than the cap but continous with it and colored similarly, firm. SPORE PRINT pinkish- 
salmon to pale ochre or pale rusty-brown; spores 4-6 = 3-4 microns, elliptical, smooth. 


HABITAT: Solitary or sometimes several together at the bases of hardwoods and on 
stumps, especially of chestnut and oak; widely distributed, but most common in Europe 
and eastern North America. In coastal California it seems to grow exclusively onchinqua- 
pin (a close relative of chestnut) in the fall and winter. In my experience it is not common, 
but Chroogomphus-king Ciro Milazzo discovered one large local fruiting of over thirty 
individuals on some recently cut chinquapin stumps. It causes a serious carbonizing decay 
in its host. The rich brown hue it imparts to the wood is prized by cabinetmakers. 


EDIBILITY: Edible. The strong sour taste is displeasing to some, esteemed by others. 
Parboiling may remove some of the sourness as well as some of the nutrients (it is rich in 
vitamin C). I like to marinate thin, raw slices in seasoned vinegar and olive oil. 


eos 


Fistulina hepatica, sliced open to show the streaked, meatlike flesh. Fresh specimens even exude a 
bloodlike juice. For other views of this photogenic fungus, see color plate and photos on pp. 552-553. 


COMMENTS: This remarkable fungus looks like a slab of raw meat, especially after it 
is sliced open and starts oozing “blood.” The streaked or marbled flesh is very distinctive, 
plus it never becomes as tough as other polypores and bracket fungi. The fruiting bodies 
seem to develop very slowly and are rarely attacked by maggots. Other species: Pseudo- 
fistulina radicata (=F. pallida) of eastern North America and Mexico also has discrete 
tubes, but the cap is grayish-brown to pale reddish and the stalk is usually longer(to15 cm) 
and somewhat rooting. It is edible also. 


POLYPORUS, ALBATRELLUS, & Allies 
(Stalked Polypores) 


Fruiting body annual, fleshy to tough, with a cap and stalk or sometimes compound (with many 
caps and stalks); growing on ground or on wood. CAP convex to plane, depressed, or misshapen. 
PORES large to very minute, often decurrent on the stalk; tubes usually not cleanly separable from 
the cap. STALK central to off-center or sometimes lateral, usually well-developed but sometimes 
stubby. SPORE PRINT usually white (when obtainable), but sometimes brownish in Boletopsis. 
Spores smooth, warty, or spiny; amyloid in Bondarzewia, otherwise not amyloid. 


THESE are fleshy to rather tough polypores with a clearly defined cap, pore surface, 
and stalk. As such they are easy to recognize—the presence of a stalk separates them from 
most other polypores, and confusion with the boletes is unlikely because boletes havea soft, 
fleshy texture, central stalk, and tubes which are usually longer (deeper) and peel away 
easily from the cap (and often from each other). 

The genus Polyporus once embraced practically all the polypores or woody pore fungi. 
The “splitters” have steadily whittled away at it, however, so that it nowcontains a modest 
number of stalked polypores with white, cylindrical, smooth, non-amyloid spores. Most 
of its species grow on dead hard woods, but some arise fromroots or underground “tubers” 
and thus may appear terrestrial. A/batrellus, on the other hand, is one of the few groups 
of polypores that is truly terrestrial, fruiting in sometimes massive numbers under both 
hardwoods and conifers. Microscopically it differs from Polyporus in having elliptical 
to nearly round spores which may or may not be amyloid. 

To facilitate identification, a number of other stalked polypores are treated here as well, 
though their similarity to Polyporus and Albatrellus may be entirely superficial. These 
include: Boletopsis, terrestrial like Albatrellus, but with warted spores; Heteroporus, with 
a frequently misshapen fruiting body that is often entirelycovered with pores; Grifo/a, with 
a compound, intricately branched fruiting body that gives rise to many small overlapping 
caps; and Bondarzewia, with a frequently compound fruiting body and warted amyloid 
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spores. The latter two genera can be reminiscent of coral fungi (especially Sparassis), but 
are easily differentiated by the presence of pores on the underside of each cap or “lobe.” 


Tender specimens of Grifola are delicious when thoroughly cooked, but most of the 


other polypores treated here are too tough or chewy to be more than marginally edible. 
None are known to be dangerously poisonous, however. Fourteen species are described 
here and several others are keyed out. 


On eS Ss coro) Oa 


i) 


Key to Polyporus, Albatrellus, & Allies 


Fruiting body often misshapen and covered in various areas (or almost entirely) by pores; 


pore surface usually reddening when handled ............... Heteroporus biennis, p. 566 
Pores confined to underside of cap (or decurrent on stalk), reddening in onlya fewcases .. 2 
Fruiting body wood-inhabiting (on wood or roots or near the bases of trees or stumps) ... 3 
Fruits bodsatrulyterrestrial (growimeconmroumd) 22 eee aes FRE ge te ge oe is 
Stalk black or with a black base, and only one cap; pores minute (averaging 3-7 permm) .. 4 
Stalk not black at base, or if so then pores larger and/ or fruiting bodycompound ........ 3 
Cap reddish-brown to chestnut-brown to blackish; stalk usually black .... P. badius, p. 562 
Cap tan to ochre or paler; stalk often black only at base ........ P. elegans & others, p. 562 


Flesh very dense and heavy, becoming bone-hard as it dries out; cap(s) white to gray, buff, or 
even brownish, 2-10 cm broad, often in fused clusters but not truly compound; pores white to 
yellowish; found on dead conifers or rarely birch; notcommon Osteina obducta (=O. ossea) 

Not as above (larger or with different habitat or color, etc.); not drying bone-hard ....... 6 


Fruiting body with one cap, small to medium-sized (cap usually 1-8 cm broad), flesh usually 
2 mm thick or less; stalk usually less than 6 mm thick; found on wood above the ground . 7 
Not as above; if growing on wood above ground then fruiting body larger orcompound .. 9 


Margin of cap often ciliate (fringed with hairs); pores averaging about | mm broad, usually 
hexagenaliestalk bypicallyscemiral . 4.4455 400° MOGs so cece eee P. arcularius, p. 563 
Margin of cap not ciliate; pores usually larger or smaller than above; stalk central to lateral 8 


Pores large (up to 3 mm), diamond-shaped or hexagonal, usually arranged in radiating rows; stalk 
Very SOME «attem laterdle S2.4a5 cece) ue an Mewad P. mori (see P. arcularius, p. 563) 
Not as above; pores smaller; stalk central to lateral; stalk short or long ................4.. 
Pe ee a P. brumalis and Microporellus spp. (see P. arcularius, p. 563) 


Pores minute (3-7 per mm); pore surface and/or margin of cap staining gray to dark brown or 
black when bruised or dried; fruiting bodies often quite large; found at bases of hardwoods in 
eastern North America .......... Meripilus giganteus (see Bondarzewia montana, p. 565) 

IS SAW ible Ove eA LIMES Oar cet eae er ce kn ere ee NM inte ewe | 10 


Fruiting body compound, i.e., with many small (mostly 2-7 cm broad) overlapping caps or 
segments arising from a common, often branched base; fairly common in eastern North 


America, especially with hardwoods, but rare in the West; sporessmooth ............. 1] 
Not as above; fruiting body not compound, orifso then mature caps larger(5 cm broad or more) 
omfewemor habitat différentsspores smooth ormermathentéd ...........2..22245.055: 12 


Fruiting body white or tinged cream; fertile surface smooth, toothed, or with pores; growing in 
rosettes on hardwood stumps or roots in tropics and Gulf Coast Hydnopolyporus palmatus 
IN ci Wahi a OMe feat come cy ae ao e-card eure sriaereerelr, Mer toe, rte Nee ee 28 


Pores minute (24 per mm); pore surface sulfur-yellow, or if not then cap salmon-colored or 
pinkish or found in Southeast and cap buff to pinkish- or red-brown (see Laetiporus, p. 572) 


Ponesilanpen,, of, i Siva litiien Weis above... 2.2 cea hicg cece eee c eee Be dae ee ea ee a2 
Cap blue to blue-gray to bluish-green (but often salmon-,ochre-, or rusty-stained inage) . 14 
Cap.1ot bliishwhendreslti( but taayepreemish) ../. 0.0. 560 esse ccc ew nee nee epeenes 15 
Pore surface white when fresh; found in western North America .......... A. flettii, p. 558 


Pore surface bluish when fresh; found in eastern states A. caeruleoporus (see A. flettii, p. 558) 


Cap yellowish to yellow-brown to greenish or brownish-stained, with matted hairs or prominent 

scales in age; pores usually staining greenish, averaging 0.5-2 per mm A. ellisii & others, p.559 
Not as above; differently colored and/ orcap not hairy-scaly ........... 0... e ee eee 16 
Spore print olive-brown to brown; flesh and pores not white; pores yellow to greenish, averaging 


3 or less per mm; associated with hardwoods (especially ash and alder) (see Boletaceae, p. 488) 
Not as above; spore print whitish and/ or flesh white before exposure or differently colored [7 
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17. Found under eastern hardwoods (occasionally conifers); pores 1-3 permm, yellow to greenish or 
if white then cap yellowish, ochre, or greenish; spores smooth A. cristatus(see A. ellisii, p.559) 


17. Notas above; differently colored or pores smaller or spores notsmooth ............... 18 
18. Fruiting body with many yellowish petal-shaped caps arising froma common base; found under 

westemiconifers; apparently pare .... «2. 5. eee ee ee A. dispansus 
18) NOMS ADOVE 5 cc 0k ee a ek ek re ee oo le eee econ er 19 


19. Capand stalk grayish to purple-gray, black, vinaceous, or with olive, pinkish, or brownish tones 
(sometimes whitish when young), but not typically yellow-stained; cap often with a somewhat 
streaked appearance; pores small(1-4 per mm), white when fresh but often discoloring grayish, 
vinaceous, etc., inage and usually staining olive to black in KOH; spores angular-warty under 
the micrescepe,metamyloid ....-.5::.-... 2. Boletopsis subsquamosa group, below 

19. Notasabove; pores larger and/ or cap and stalk differently colored and/ or developing yellowish 
tones in age oraftemhandlngssporessmoothiand/oramyloidm......u.. sees. 2 


20. Pores small (2-5 per mm); cap white to yellow, pinkish-tan, or pinkish-cinnamon (occasionally 
darker), not hairy or scaly (but may be cracked); stalk not blackish at base; tuber absent 21 


20. Notas above; pores larger or stalk darker or tuber present or cap hairy or scaly, etc. ..... 22 
21. Cap or entire fruiting body often developing reddish or orangish stains in age or when dried; 

lasiemsmally DMIED 2550: 4 es ee A. confluens & others (see A. ovinus, p. 557) 
21. ~« NGtas above; taste muildton bitter <..25 2.2. 66 het ce ee ee ees A. ovinus & others, p. 557 


22. Capand stalk brown to grayish-brown and covered with small hairs; taste very bitter(chew ona 
small piece of cap); odor sometimes (but not always!) like iodine; stalk with neither a tuber nor 


a gnarly rooting base; spores smooth; found in western North America .... P. hirtus, p. 560 
eZ soste NCTA ROOTS Foc eh SOR Pe or Nam sk aSR tay TR NPC MARTIAN , URC RTURE en anne CaN 23 
23. Fruiting body ansing froma large, swollen, brown to black underground “tuber” (sclerotium); 
cap often withstibrils omseales; spores smooth ean sees: Qoeeeermy. Y. P. tuberaster, p. 563 
23. Notas above (but fruiting body may have a rooting base); spores smooth or warted ..... 24 


24. Foundat or near bases of trees or stumps; fruiting bodies oftenclustered orcompound(with one 
to many caps), usually arising from a gnarly, rooting base; caps pallid to tan, ochre, or brown, 
but usually lacking darker scales; spores with amyloid warts or spines ................ 29 
24. Notas above; fruiting body typically not compound (but may be clustered); spores smooth 25 


25. Stalk witha black rooting base; pores usually 2-3 per mm P. radicatus(see P. tuberaster, p.563) 
o> WO Wiliic On CHC AIMS ioe ter umn Breet. es no. oral. Mp eten edo eee 26 


26. Cap dark brown to brown, reddish-brown, or pinkish-brown; terrestrial A. pescaprae, p. 560 
26. Found on wood, or if terrestrial then cap usually paler, oranger, or yellower than above . 27 


27. Cap with brown scales, often large; pores often more than ! mm in widest dimension; stalk often 
blackish or dark brown at base; found on wood, widespread but especially common in eastern 
Werth Aimericay seer et ea Cees aeecce eee P. squamosus (see P. decurrens, p. 561) 
27. Not as above; usually medium-sized; if found on wood then pores averaging | mm wide or 
smaller; cap smooth or scaly; stalk base not normally blackish P. decurrens & others, p. 561 


28. Caps usually spoon- or fan-shaped; stalks off-center to lateral ..... Grifola frondosa, p. 564 
28. Caps more or less circular; stalks central ....... Grifola umbellata (see G. frondosa, p. 564) 


29. Each fruiting body with one to many caps; favoring conifers .. Bondarzewia montana, p. 565 
29. Favoring hardwoods, with one to several caps Bondarzewia berkeleyi(see B. montana, p.565) 


Boletopsis subsquamosa group (Kurokawa) 


CAP 4-15 (20) cm broad, broadly convex to plane or slightly depressed; circular in outline 
to somewhat irregular; surface dry, smooth to fibrillose or breaking up into small scales, 
especially at center; color variabie: dingy whitish to gray, purple-gray, bluish-gray, 
vinaceous-tinged, or with olive, pinkish, brownish, or even black tones (usually darker 
in age), often with asomewhat streaked appearance; marginincurvedat first, often wavy or 
lobed. Flesh thick, firm, white or tinged variously with cap colors; taste mild to bitter. 
PORES small or minute (1-5 per mm), usually white when fresh and young but soon 
discolored grayish, vinaceous-buff, brownish, etc.; tubes 24 mm long, usually at least 


Boletopsis subsquamosa is variable in color, but usually quite dark (gray, black, purplish, etc.) inage. 


somewhat decurrent. STALK (2) 4-13 cm long, 1-4cm thick, central or off-center, equal or 
with a narrowed base, solid, smooth; whitish or colored like the cap or pores. SPORE 
PRINT white to pale brown; spores 4-7 x 3.5-5 microns, elliptical to nearly round, but 
distinctly angular-warty. 


HABITAT: Solitary to scattered or gregarious on ground under both hardwoods and 
conifers; widely distributed. In our area it is fairly common in the fall and winter under 
tanoak and madrone; to the north it often fruits in coastal sand dunes under pine. 


EDIBILITY: Edible, but often bitter. It is esteemed by the Japanese, who usually soak it 
in brine to remove the bitterness. 


COMMENTS: Like A/lbatrellus ovinus, this polypore is sometimes mistaken for a bolete 
because of its frequently central, well-developed stalk and terrestrial growth habit. 
However, the tube layer cannot easily be peeled from the cap and the overall shape is quite 
different. The color of the fruiting body (especially the cap) is extremely variable, leading 
to the naming of several different “species,” including B. leucomelas, witha bluish-black 
to black cap, and B. griseus, with a grayish cap. These color forms appear to intergrade, 
however, and the common one in our area can be bluish-gray to purplish, pinkish-purple, 
or blackish, depending on season, temperature, and exposure to sunlight. The warty- 
angular spores are the critical microscopic feature. Albatrellus avellaneus (often listed 
as a variety of A. ovinus) can be similar in color but stains yellow and has smooth spores. 


Albatrellus ovinus (Sheep Polypore) 


CAP 4-15 (20) cm broad, circular in outline or irregular; convex becoming plane orslightly 
depressed; surface dry, unpolished, smooth or breaking into scales in age; usually whitish 
at first, but often yellow, ochre, buff, pinkish, or tan (especially at center) inage, orinsome 
forms purplish to purple-gray throughout; margin often wavy. Flesh thick, white or yellow, 
firm and rather tough. PORES minute (2-4 per mm), white but often becoming yellow 
or yellowish in age or when bruised; tubes shallow (1-2 mm long), usually decurrent. 
STALK 3-10 cm long, 1-3 (4) cm thick, central or slightly off-center, equal or enlarged 
below with a narrowed base; solid, firm, whitish or tinged cap color, but sometimes staining 
pinkish. SPORE PRINT white; spores 3-4.5 = 2.5-3.5 microns, elliptical to nearly round, 
smooth, not amyloid. 


HABITAT: Solitary to scattered or gregarious, sometimes in fused masses, on ground 
in mixed woods and under conifers; widely distributed. It is very abundant in the Rocky 
Mountains in the late summer under spruce and I have also seen impressive fruitings in 
Maine. In our area it is locally common under manzanita in the fall and winter. 


EDIBILITY: Edible when cooked well, and according to European sources, fairly good. 
Large quantities can have laxative effects, however, and material J tested was rather slimy 
(“okraceous”) when cooked. 
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Two farflung terrestrial polypores. Left: A/batrellus ovinus, with a white to tan or yellowish cap. 
Right: A/batrellus pescaprae (see p. 560), with a scaly brown cap and well-developed stalk. 


COMMENTS: This widespread A/batrellus is variable in color (the purplish-capped 
form is often called A. avellaneus), but can usually be recognized by the yellow tints that 
develop in age or after handling. The pores are sometimes so tiny that the pore surface may 
appear completely smooth. Because of its terrestrial habit this polypore is sometimes 
mistaken for a bolete, but is much tougher and does not have detachable tubes. Other 
species: A. confluens is a very similar, widespread species which becomes orange to 
pinkish-cinnamon in age or upon drying and has slightly larger, weakly amyloid spores 
and a bitter taste; A. similis, reported from Arizona, is also similar, but has distinctly amy- 
loid spores; A. peckianus is an eastern beech-lover with a yellow to cinnamon-buff cap. 


Albatrellus flettii | (Blue-Capped Polypore) 


CAP 5-20 or more cm broad, convex becoming plane or centrally depressed; surface dry, 
blue to blue-gray or sometimes blue-green, but developing ochraceous, salmon, or rusty 
stains in age; margin at first incurved, often lobed or wavy. Flesh thick, firm and rather 
tough, white. PORES fairly small (1-4 per mm), white, but often becoming torn and 
developing salmon or ochraceous stains in age or upon drying; tubes I-7 mm long, 


Albatrellus flettii. The blue-gray to blue-green cap, white pore surface (the pores are too tiny to see 
here), and well-developed stalk distinguish this beautiful species. (Ralph Buchsbaum) 


ALBATRELLUS 359 


decurrent. STALK 5-15cmlong,(1) !.5-4cmthick, central or off-center, equal or thicker at 
either end, white to pale bluish-gray, or aging dingy ochraceous to reddish; solid, firm. 
SPORE PRINT white; spores 3.5-4 = 2.5-3 microns, elliptical to peak round, smooth, 
weakly amyloid. 


HABITAT: Scattered to gregarious or in fused clusters on ground in mixed woods and 
under conifers; known only from western North America. I have found it under knobcone 
pine in the fall and winter, but it seems to be quite rare in our area. 


EDIBILITY: Edible. It has been sold commercially in northern California, but I haven’t 
tried it. If it’s anything like A. ovinus, then it isn’t worth collecting. 


COMMENTS: The unusual blue to blue-gray cap color contrasts nicely with the white 
pores to set this beautiful terrestrial polypore apart. Dingy ochraceous to rusty-ochraceous 
stains develop in age, but there are almost always vestiges of blue-green or bluesomewhere 
onthe cap. Other species: A. caeruleoporus of eastern North America is similar, but entirely 
indigo-blue to blue-gray (including the pores). 


Albatrellus ellisii (Greening Goat’s Foot) 


CAP 8-25 cm or more broad, convex becoming plane, wavy, or depressed; surface dry, 
at first hairy or plushlike but the hairs often matted in age or grouping to form coarse 
scales; greenish to sulfur-yellow or yellow-brown (often a mixture of colors), sometimes 
with darker brown shades or stains in age; margin often wavy and at first inrolled. Flesh 
thick, firm, white, sometimes bruising greenish slowly. PORES 0.5-2 mm in diameter, 
white, usually staining greenish or yellow-green when bruised or becoming yellowish to 
dingy greenish in old age; tubes 2-6 mm long, often decurrent. STALK 3-12 cm long or 
more, 2-6 cm thick, usually off-center or lateral, solid, tough, equal or thicker at either 
end; usually colored more or less like cap. SPORE PRINT white; spores 8-9 x 5-7 microns, 
elliptical, smooth. 


HABITAT: Solitary, scattered, gregarious, or infused clusters on ground in woods; widely 
distributed. It favors conifers and is especially common in the mountains of western North 
America. I have seen huge fruitings in the late summer and fall in the Cascades and Sierra 
Nevada, but in our area it is supplanted by A. pescaprae. 


EDIBILITY: Edible, witha mild flavor and pleasantly chewy texture. Care must be taken 
to simmer it slowly and thoroughly or it will toughen. 


Albatrellus ellisii. This terrestrial species is especially common under conifers in the Pacific North- 
west and Sierra Nevada. Note hairy-scaly cap. The pore surface usually stains greenish when bruised. 
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COMMENTS: Also knownas Scutiger ellisii, this impressive conifer-lover is easily told by 
its yellow-green to yellow-brown color, fairly large size, growth on the ground, and ten- 
dency to stain greenish (especially the pores). Its close relative, A. pescaprae, is browner or 
redder in color and more southern in distribution. A. sylvestris is a somewhat similar 
species with a smoky-olive or darker pore surface and roughened spores. A. cristatus of 
eastern North America is similar in color but has a less hairy cap and favors hardwoods. 


Albatrellus pescaprae —_ (Goat’s Foot) 


CAP (2.5) 5-20 cm broad, convex to plane orcentrally depressed; surface dry, covered with 
fine fibrils which form small, dense scales or sometimes a plush(especially toward center); 
dark brown to brown, reddish-brown, or pinkish-brown; margin often deeply indented. 
Flesh thick, fairly tough, white, bruising pinkishslowly; taste mild. PORES large, angular, 
1-2 mm or more in diameter (or length); white to yellowish or with greenish stains, some- 
times becoming pinkish in age; tubes 2-5 mm long, often decurrent. STALK 2.5-8 cm 
long, 1-3 (4) cm thick, solid, usually enlarged below (sometimes several arising from a 
common base); occasionally central, but usually off-center to lateral; white to yellowish or 
in age brownish. SPORE PRINT whitish; spores 8-11 x 5-6 microns, elliptical, smooth. 


HABITAT: Solitary or in groups or clumps on ground in woods; widely distributed, but 
more southern than A. e//isii. In our area it is not uncommon in mixed woods and under 
tanoak and madrone, especially in the fall and winter. 


EDIBILITY: Edible, at least according to European sources; I haven't tried it. Young 
caps are said to be quite tasty (though chewy) if cooked thoroughly. 


COMMENTS: Also known as S'cutiger pescaprae, this terrestrial polypore can be told 
by its reddish-brown to brown, densely scaly cap plus its large pores, well-developed stem 
(see photo at top of p. 558), and mild taste. Bondarzewia species are somewhat similar, 
but have spiny spores and less scaly caps and are not normally yellowish- or greenish- 
stained. Polyporus hirtus is also somewhat similar, but has a bitter taste. 


Polyporus hirtus —_ (Bitter Polypore; Iodine Polypore) 


CAP 5-18 cm broad, convex to plane or somewhat irregular; surface dry, covered with 
minute short, stiff, erect or matted hairs; uniformly brown to dark brown or grayish- 
brown. Flesh thick, white, firm and rather tough; taste very bitter (but often latently). 
PORES white to creamy, drying yellowish, 1-2 per mm; tubes 2-6 mm long, adnate to 
decurrent. STALK 2-10 cm long, 0.7-3 cm thick, usually lateral or off-center; equal or 
tapering downward, hairy and colored like cap; solid, firm, rather tough. SPORE PRINT 
white; spores 12-17 x 4.5- microns, spindle-shaped or cylindrical (“boletoid”), smooth. 


HABITAT: Solitary or in groups on ground, around old stumps and trees (especially 
conifers), sometimes also on wood (often buried); northern North America. It is not un- 
common in our area in the fall and winter, particularly in mixed woods of tanoak and 
redwood. It is also fairly common in the Pacific Northwest. 


EDIBILITY: Inedible. If you boil it for several days and change the water frequently, you 
might remove the bitter taste, but you would remove everything else as well! 


COMMENTS: Also known as Albatrellus hirtus and Scutiger hirtus, this species is the 
most common terrestrial polypore in our area, but is by no means numerous. The evenly 
colored brown hairy cap plus the white pores, bitter taste, and presence of a stalk are good 
fieldmarks (see photos at top of next page). According to mycologist Daniel Stuntz, speci- 
mens in the Pacific Northwest emit an iodine odor soon after being picked, but I have not 
detected such an odor in local material. Bondarzewia montana can be similar when it 
doesn’t grow in clusters, but has warted amyloid spores and is not as bitter-tasting. 


Polyporus hirtus. Left: Top view showing hairy brown cap. Right: Underside, showing white pores. 


Polyporus decurrens 


CAP 4-14 cm broad, convex to plane orslightly depressed; surface dry, yellowish to yellow- 
brown to ochre or dull orange (rarely reddish-brown), with darker (usually brown) erect 
fibrillose scales which become flattened in age. Flesh thick, white, tough. PORES fairly 
large (0.5-2 mm in diameter), angular or becoming torn or toothlike in age, white, but 
sometimes discoloring when dried; tubes 2-6 mm long, usually decurrent. STALK 2-10 
cm long, (0.5) 1-3 cm thick, equal or thicker at either end, solid, tough; white or somewhat 
brownish, usually reticulate above from the decurrent tube walls. SPORE PRINT white; 
spores 10-18 x 4-6 microns, cylindrical, smooth. 


HABITAT: Solitary or in small groups or tufts on the ground (usually originating from 
buried wood) or sometimes on dead wood, fall through spring; known from California, 
occasional. It favors hardwoods, but I have found it in a variety of habitats. It is the most 
common terrestrial polypore of southern California. 


EDIBILITY: Unknown. The closely related P. squamosus (see comments) is edible 
when thoroughly cooked, but is thoroughly mediocre. 


COMMENTS: The dull orange to yellowish-brown to ochre scaly cap with fairly large 
decurrent pores distinguish this species from A/batrellus pescaprae and others. It is also 
known as P. memurphyi. The “Dryad Saddle,” P. squamosus, is a better-known, closely 


Polyporus decurrens has large pores, a scaly cap, and may or may not be terrestrial. P. squamosus 
(not illustrated) is a similar but larger wood-inhabiting species. 
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related species. It is larger (cap 6-30 (60) cm broad and stalk up to5 cm thick) and paler 
with dense, flattened brown to dark brown scales (but may become darker brown overall 
in age) and very large pores (1-10 mm each in largest dimension). It usually grows solitary 
or clustered on hardwoods (often living) rather than on the ground and its stem, when 
well-developed, usually has a black base. In North America it is most common east of the 
Rocky Mountains, but occurs occasionally in Washington and California. (I’ve seen what 
might be a photograph of this species from Fresno.) Another related species, P. fagicola 
(=P. lentus) of eastern North America, occurs on hardwoods but is smaller and less scaly. 


Polyporus badius __ (Black-Leg) 


CAP 4-20 cm broad, convex becoming depressed or umbilicate; surface tan to chestnut- 
brown to dark reddish-brown or often becoming blackish in age; margin usually paler, 
often lobed. Flesh tough when fresh, rigid when dry, very thin, white becoming brownish. 
PORES minute, 4-7 per mm, white when fresh, brownish in age; tubes shallow, adnate to 
somewhat decurrent. STALK 1|-6 cm long, 0.3-1.5 cmthick, central or off-center or lateral, 
more or less equa]; pallid above and black below or more frequently black throughout, 
tough. SPORE PRINT white; spores 5-9 x 34 microns, cylindrical to elliptical, smooth. 


HABITAT: Solitary or in groups on rotting hard woods (especially aspen) or occasionally 
conifers; widely distributed, and occasional in our area in the fall, winter, and spring. 


EDIBILITY: Too tough to eat. 


COMMENTS: Also knownas P. picipes, this species is close to P. elegans but hasa darker 
and often larger cap (see photo on p. 42). Also, the entire stalk is usually black and it often 
grows on logs and stumps whereas P. e/egans is more common on branches and sticks. 
Both species are retained in the genus Polyporus in its residual (narrowest) sense. For 
similar species, see comments under P. elegans. 


Polyporus elegans _ (Elegant Polypore; Black-Foot) 


CAP 1.5-7 cm broad, round to kidney-shaped in outline; convex, soon becoming de- 
pressed, vase-shaped, or umbilicate; surface smooth or finely striate, pale tan to tan or 
ochre, often weathering to white; margin often wavy or lobed. Flesh tough when fresh, rigid 
when dry, thin, white to pale cinnamon. PORES minute, 4 per mm, white when fresh but 
often becoming grayish or brownishinage; tubes shallow, usually decurrent.STALK0O.5-5 
cm long, 2-6 (10) mm thick, central or off-center or lateral, more or less equal or swollen at 
base; pallid or tan above, soon becoming black below; tough. SPORE PRINT white; 
spores 6.5-10 x 2.5-4 microns, cylindrical, smooth. 


HABITAT: Solitary or several together on decaying hardwoods sticks, branches, and 
debris (only rarely on conifers); widely distributed. It is fairly common in our area in the 


Polyporus elegans, acommon wood-inhabitor. Note pale cap and black lower half of stalk. Compare 
it to the photo of P. badius on p. 42. 


Polyporus arcularius grows on hardwoods. Note ciliate (hairy) cap margin and stalk that is not black. 


winter and spring, especially on willow, alder, poplar (cottonwood), and oak. 
EDIBILITY: Too tough to eat, but dries nicely for decorative purposes. 


COMMENTS: This dainty polypore is easily recognized by its tan to whitish cap, small 
size, and black “foot.” P. varius is sometimes listed as a synonym, but is also applied toa 
form with a radially streaked cap that is intermediate in color between P. e/egans and P. 
badius. The latter species is usually larger than P. elegans, and hasa darker cap and entirely 
black stem. Another species, P. melanopus, grows on the ground or from buried wood; it 
has a velvety stem and velvety-scurfy cap, at least when young. 


Polyporus arcularius (Fringed Polypore) 


CAP 1-8 cm broad, round in outline, convex becoming depressed, vase-shaped, or 
umbilicate; surface dry, golden-brown to dark brown, usually minutely scaly; margin 
often ciliate (fringed with fine hairs). Flesh thin, white, tough. PORES large(1-2 per mm), 
angular or hexagonal, white or yellowish; tubes shallow, sometimes decurrent. STALK 
2-6 cm long, 24 mm thick, usually central or slightly off-center, more or less equal, dark 
brown to yellowish-brown, smooth or minutely scaly, the base sometimes hairy. SPORE 
PRINT white; spores 7-11 x 2-3 microns, cylindrical, smooth. 


HABITAT: Solitary or in small groups on dead hardwoods; widespread, but rare in our 
area. I’ve seen it in the Southwest and Pacific Northwest in the summer, and in eastern 
North America in the spring. Several closely related species are abundant in the tropics. 


EDIBILITY: Much too small and tough to be edible. 


COMMENTS: The small size and fairly large pores plus the typically central stem and 
frequently ciliate cap margin characterize this attractive polypore. P. mori (also called 
Favolus alveolaris), similar but without hairs on cap, and with a stubby stalk and large, 
diamond-shaped or hexagonal pores, occurs east of the Rockies. P. brumalis has much 
smaller pores and its cap is some shade of brown. It is common on birch and other 
hardwoods in eastern North America, rare in the West. Microporellus dealbatus has a 
concentrically zoned cap and central stalk; M. obovatus has a whitish, unzoned cap and 
central to lateral stalk. Both are common on dead hardwoods in the southeastern United 
States.,None of these have the black or half-black stem of P. elegans and P. badius. 


Polyporus tuberaster —_ (Stone Fungus) Color Plate 151 


CAP 4-15 cm broad, convex to plane witha depressed or umbilicate center or becoming 
funnel-shaped; surface dry, tan to brown or ochre, darker with age and with scattered 
darker brown fibrils or fibrillose scales which are often radially arranged; margin often 
indented or lobed. Flesh thin, pallid, rigid when dry. PORES 1-3 per mm, white to pale 
tan; tubes |-3 mm long, usually decurrent. STALK 2.5-10 (20) cm long, | -2.5 (4) cm thick, 
more or less equal, central or off-center, brown or colored like cap; solid, tough, arising 
from a large brown to black underground sclerotium (“tuber”) which is rather rubbery 
when fresh but rock-hard when dry; exterior of “tuber” rough and irregular; interior often 
marbled with blackish-brown and paler areas and usually full of dirtand debris. SPORE 
PRINT white; spores 10-16 x 3.5-6 microns, cylindrical, smooth. 
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HABITAT: Solitary or in twos or threes on ground in woods; widely distributed, but not 
common. | have found it several times in our area in mixed woods and under oak and 
madrone. It fruits in the fall, winter, and spring. 


EDIBILITY: Edible, but tough unless young, fresh, and thoroughly cooked. Native 
Americans ate an underground sclerotium which they called “tuckahoe.” It was once 
thought to be this species(as reported in the I st edition of Mushrooms Demystified), butis 
now believed to be the sclerotium of another polypore (see Poria cocos, p. 604). The 
“tubers” of P. tuberaster are inedible because they are full of dirt. However, they are sold 
in southern Italy under the name pietra fungaia (“Stone Fungus”). Buyers plant the 
“tubers” in flower pots, water them regularly, and then eat the fruiting bodies that result. 


COMMENTS: The large underground “tuber” immediately identifies this polypore. 
The “tuber” might be mistaken for a piece of buried wood or a parasitized potato (it’s 
usually the same size or larger), but the texture when fresh is distinctive. It is thought 
to be a resting stage of the fungus, or a secret storage compartment for nutrients. 
Bondarzewia berkeleyi may have athick, rooting stem or“tuber,” butis much larger. Other 
species: P. radicatus of eastern North America is somewhat similar but larger, and has a 
long, black, narrowed rooting base instead of a sclerotium; P. mylittae of Australia has a 
yellower cap and produces edible sclerotia weighing up to 40 lbs. each! The sclerotia are 
known as “Blackfellow’s Bread,” a reference to their use as food by the aboriginees. 


Grifola frondosa (Hen of the Woods; Sheep’s Head) 


FRUITING BODY compound, 15-60 cm broad or more, consisting of a mass of numerous 
small, overlapping caps arising trom acommon, fleshy, repeatedly branched base. CAPS 
2-7 (10) cm broad, spoon-shaped, tongue-shaped, or fan-shaped and flattened; surface dry, 
smooth or rough to fibrillose, gray to brown or grayish-brown; margin often wavy. Flesh 
white and firm, rather tough; taste mild when young. PORES !-3 per mm, white or 
yellowish; tubes shallow (2-3 mm long), decurrent. STA LKS (branches) smooth, fleshy 
but tough, white or pale grayish, off-center or more often lateral (attached to sides of 
caps). SPORE PRINT white; spores 5-7 x 3.5-5 microns, broadly elliptical, smooth. 


HABITAT: At or near the bases of trees and stumps (usually oak), fruiting year 
after year in the same spots; widely distributed, but common only in eastern North 


Left: The “Hen of the Woods,” Grifola frondosa, is a prized edible mushroom in eastern North 
America. The often massive fruiting body is composed of numerous petal- or fan-shaped caps arising 
from a common base. Right: Grifola umbellata mimics G. frondosa, but each of its caps has a more 
or less central (rather than lateral) stalk, as shown here. It is also delicious. 
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America. It has been reported from Idaho, but is rare in the West and apparently absent in 
our area. It causes a delignifying butt rot of both the heartwood and sapwood of its host. 


EDIBILITY: Edible and choice—along with the sulfur shelf and beefsteak fungus, the best 
of the polypores for the table. Long, slow cooking is recommended and only the young, 
tender caps are worth eating. “Allergies” have been reported. It is excellent pickled. 


COMMENTS: The numerous overlapping, more or less spoon-shaped caps are remi- 
niscent of a fluffed-up hen, making this one of the safest and most easily recognized of all 
edible mushrooms. Clusters weighing 100 pounds have been recorded, but 5-10 pound 
specimens are the norm. There are usually more caps per cluster than in Bondarzewia, and 
the stems are attached to the sides of the caps rather than being central. Polyporus or 
Polypilus frondosus are synonyms. G. umbellata(=P. umbellatus), also edible, is a similar 
species with whitish to gray to smoky-brown, circular caps with central stems. Its fruiting 
bodies arise from sclerotia (“tubers”) that have been used by the Chinese as an immune 
system stimulant. It occurs across the northern half of the continent, but is not common. 


Bondarzewia montana 


FRUITING BODY simple (with a cap and stalk) or compound (with numerous caps and 
stalks arising from a common base), but often fingerlike when first emerging or taking 
the form of a lumpy, misshapen, or rosette-like mass (when compound); often massive 
when mature (up to | m (3 ft.) broad if compound); usually arising from a rooting base. 
CAP(s) 5-25 cm broad when mature, convex to irregular or depressed; surface dry, finely 
velvety to fibrillose, or becoming smooth; tan or ochre to brown or dark brown, sometimes 
paler when immature. Flesh fairly thick, white, firm but brittle when fresh; taste mild or 
sometimes bitter in age. PORES fairly large (0.5-2 mm broad), usually angular or irregular 
in shape or breaking upto form “teeth”; pore surface often lumpy or nodulose incompound 
fruiting bodies, white to creamy or buff, dingier when dried or in age; tubes 1-6 mm long, 
usually decurrent. STALK(s) central to lateral, continuous with individual caps and simi- 
lar in color and texture, usually arising from a tapered, underground, gnarly rooting base 
that is 4-12 cm long and 2-5 cm thick. SPORE PRINT white; spores 5-7 microns, round, 
with conspicuous amyloid warts. 


HABITAT: Solitary or in groups under conifers, usually near stumps or trunks (pre- 
sumably arising from roots or buried wood); locally common in the late summer and fall 
in western North America, particularly at higher elevations. I have found it in quantity 
near Lake Tahoe under fir and white pine, but have notseenit on the coast. The very similar 
B. berkeleyi (see comments) favors living hardwoods, producing a serious delignifying 
butt rot of the heartwood (“string and ray rot”) that completely hollows out its host. 


EDIBILITY: Tempting because of its size, but rather tough and sometimes bitter to boot. 
It is probably harmless, but certainly not the equal of Grifola frondosa. 


COMMENTS: The warted amyloid spores, often compound fruiting body, and gnarled 
rooting base are characteristic of the genus Bondarzewia. The spores are unique among 
the polypores, leading some investigators to suggest a relationship to the agaric genera, 
Russula and Lactarius. When B. montana has a massive compound fruiting body (see 
photo on p. 548) it is reminiscent of the hen of the woods, Grifola frondosa, an eastern 
hardwood-loving species with smooth spores. Fruiting bodies with one to several caps, on 
the other hand, are more likely to be confused with Polyporus hirtus, a bitter-tasting, 
smooth-spored polypore. Its only close relative, B. berkeleyi, is quite similar but usually 
has fewer (one to five), broader, paler(whitish to grayish or yellowish-tan) capsand slightly 
larger spores, plus it favors hardwoods (especially oak and maple). It seems to intergrade 
with B. montana, and is very widely distributed. Another sometimes gigantic polypore, 
Meripilus giganteus, occurs at the bases of hardwoods in eastern North America. Itstains, 
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ages, or dries gray to dark brown or black on the pore surfaceand/ or marginand has much 
smaller pores (3-7 per mm). Like Bondarzewia, it often hasa compound fruiting body, but 
has smooth, non-amyloid spores. The individual caps in all of these species are usually 
larger than those of Grifola. 


Heteroporus biennis 


FRUITING BODY arising from a poorly developed stalk or fleshy base, with one cap or 
several fused together in an overlapping rosette, or very distorted with most of the 
surface covered with pores. CAP 3-9 (20) cm broad when well-developed, plane to de- 
pressed; surface dry, woolly-hairy or felty, white to tan or aging pinkish to reddish. Flesh 
tough, duplex, white or pinkish. PORES 1-3 per mm, angular, irregular, or mazelike, or 
becoming toothlike; whitish, but often discoloring or bruising reddish, dingier in age; 
tubes 2-6 mm long, usually decurrent. STALK central to off-center, poorly developed or 
even absent, continuous withand colored like the cap; hairy. SPORE PRINT white; spores 
4-8 x 3-5 microns, elliptical, smooth; thick-walled, nearly round spores (chlamydo- 
spores) often present also. 


HABITAT: Solitary or in groups on ground around hardwood stumps and trees (pre- 
sumably growing on the roots), occasionally under conifers; widely distributed, but not 
common. I have found it in our area under oak and pine in the fall and winter. 


EDIBILITY: Unknown; too tough to be worthwhile. 


COMMENTS: Misshapen fruiting bodies are usually found with pores covering much or 
most of the mushroom—the best fieldmark of this otherwise unimposing, profoundly 
forgettable, pitiful excuse for a polypore. The growth habit is sometimes reminiscent of 
Phaeolus schweinitzii. Abortiporus biennis and Polyporus biennis are synonyms. 
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Fruiting body usually annual, small to large, often soft and spongy when fresh but tough or corky- 
woody in age; growing shelflike to bracketlike to practically resupinate on wood or growing on 
ground and possessing a stalk and one to several caps. CAP usually hairy, fuzzy, or velvety. Flesh 
orange to yellow-brown, rusty-brown, or brown. PORES orange to greenish-yellow, rusty-brown, 
brown, or grayish (but not white) at maturity; small or large. STALK present or absent. SPORE 
PRINT whitish to yellow or brown when obtainable. Spores usually elliptical, smooth. Setae 
(large brown sterile cells) often present among basidia. Cap tissue darkening (turning red to black) 
in potassium hydroxide (KOH). 


THESE orange to brown or rusty-yellow polypores are somewhat intermediate in aspect 
between the woody perennial polypores (conks) and the smaller and thinner, annual 
bracket fungi and stalked polypores. Phaeolus and Inonotus most closely resemble Phel- 
linus (a genus of conks), but are usually softer and fleshier when fresh, and have annual 
rather than perennial fruiting bodies. Co/tricia, on the other hand, has a central stalk and 
is reminiscent of a Polyporus. 

All three genera have tissue that darkens or blackens dramatically when touched witha 
2% aqueous solution of potassium hydroxide (KOH). This feature is also shared by 
Phellinus, leading some mycologists to sequester the four genera ina family of their own. 
Phaeolus and Inonotus are wood-inhabiting but appear terrestrial when growing from 
roots or buried wood, while Co/tricia is nearly always terrestrial. /nonotus species typically 
produce white rots and Phaeolus species cause brown ones (P. schweinitzii is a serious 
pest of standing timber). They are not edible because of their tough texture, and P. 
schweinitzii may actually be poisonous. Five species are described here. 


PHAEOLUS, INONOTUS, COLTRICIA, & ALLIES 567 


Key to Phaeolus, Inonotus, Coltricia, & Allies 


Fruiting body witha stalk, typically appearing terrestrial (but may be at or near base of tree) 2 
Fruiting body growing shelflike or bracketlike on logs, stumps, trees, etc.; stalk absent ... 5 


Underside of cap with concentrically-arranged plates or with very large pores (0.5-2 mm in 
diameter); pores whitish to brownish; stalk 2-5 cm long, with only one cap; confined to eastern 
North America; notcommon ........... Coltricia montagnei (see C. cinnamomea, p. 568) 

INCL ESE ONS I: 5 i PW MM ga ae on ue on as Seon 3 


Stalk well-developed and distinct from cap (only one cap present); flesh corky-tough and thin 
(nsvalivlesstiiane. TimMUhIck), Nevers pOney set). peer eet tes Sten. 4 
Stalk often present only as a narrowed, often rooting base, with one to several caps; flesh usually 
thicker than above and spongy when fresh(but tough inage) ...........-.0 eee eee 1] 


Cap shiny or silky, rarely more than 5 cm broad; pores usually not decurrent .............. 
nt i rr ees Coltricia cinnamomea, p. 568 
Cap often velvety but not usually silky or shiny, sometimes small but up to 11 cm broad 
BS a a ee ee Coltricia perennis (see C. cinnamomea, p. 568) 


Pores small (2-4 per mm) and bright saffron (orange-yellow) to bright orange or red when fresh; 


fruiting body soft or tough; usually found on hardwoods .. (see Trametes & Allies, p. 592) 
Not with above features; pores differently colored and/or larger ..............00e eee 6 
Flesh and tubes bright orange or soon becoming orange; typically onconifers ........... 7 
Not as above (but may be rusty-yellow, reddish-brown, etc.) ......... 0... cee eee eee ees 8 
Pores large (1 mm or more in diameter); tubes | cm or more long; cap rudimentary (usually 

DLeESent onhyas aiteesmeakort) oe, AO. Be eee ne Phaeolus alboluteus, p. 571 
Pores smaller; tubes shorter; cap present .... Phaeolus fibrillosus(see P. alboluteus, p. 571) 
Rh picallyerwingemorimdcreconicises, 0. rr een eeen. Gs ge 9 
Typically growing on hardwoods (but occasionally on conifers) ............. 00000005 12 


Spore-bearing surface taking the form of gills or very long, meandering mazelike pockets or 
if not then fruiting body usually with an anise odor when fresh; flesh corky-tough; pores not 
yellowish or greenish when fresh; found on wood . (see Lenzites, Daedalea, & Allies, p. 586) 

Not as above; found on wood or ground; flesh often spongy when young and fresh ...... 10 


Pores minute (3-6 per mm); cap surface soon more or less bald; growing shelflike or bracketlike 
CUOVOOC) Se erue. i. ti. .2me. . cea mee pee Inonotus dryadeus (see I. tomentosus, p. 569) 
Pores usually larger (up to 4 per mm); cap surface usually hairy or velvety, at least when young; 
CLOW epSMelMMcCsO eC ROMUITE, samt dome. Wirura ae eens enon each ae, ca meee ripen vane opener, 1] 


Pore surface yellow to greenish-yellow when fresh and young; cap often showing bright (orange 
to yellow) zones when young (but fruiting body entirely reddish-brown to dark brown in old 


age); stalk (when present) often with morethanonecap ..... Phaeolus schweinitzii, p. 570 
Pore surface brown to grayish or hoary when fresh; cap yellow-brown to tan when young; stalk 
(when present) typically with only one cap; setae present ..... Inonotus tomentosus, p. 569 


Fruiting body a roundish to cylindrical, compact mass of numerous small, thin, tough, closely 
overlapping caps arising froma solid core or “knot”; pores gray to brown; found onhardwoods 
in eastern North America (common name: “Sweet Knot,” because it is sometimes very 


MOE ATU) te eee . . camera? age tes «igh. n Pe tip ain era meme ntnas Oey Globifomes graveolens 
ISS EBES 0 IRR ae AL ee ee ge Pg De neers erm ernie 13 
Fruiting body usually resupinate (1.e., lacking a well-defined cap), either dark brown to black 

alidenard or Sho wane aneshcets Underw@alebank . 2... 46.68 es cece eee vs ebb eee e eee bans 14 
Not as above; fruiting body usually witha cap (upper sterile surface) .................. 5 
Fruiting body yellow-brown to dull brown; usually growing under the bark of living oaks .. 

Sc ° Grae CREE OS ee ee ee eee eee Inonotus andersonii 
Fruiting body dark brown to black, hard, often cracked and usually irregular or cankerlike in 

Spe OMMIGMITAMnnly OMITCM. . 2. ~ oc este mS Mahe eee Sa ee es Inonotus obliquus 


Pores often mazelike or pocketlike (elongated), the walls between them fairly thick; cap thin 
(less than | cm, the flesh only 14 mm thick), corky or leathery even when fresh ........... 
eee ree ve ee... Be een, (see Lenzites, Daedalea, & Allies, p. 586) 


INO (Ea Stl OVC Beene I, FR ee ee ee eee Pee bee ee es 16 
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16. Cap tan to pale brown (or weathering grayish) and distinctly hairy, usually 2 cm thick or less; 
pores whitish to gray, grayish-brown, or even blackish; found mainly on dead cottonwood 
(Populus) or willow, often in confluent rows ................ Funalia hispida & relatives 

16. Notas above; if growing on cottonwood or willow, then differently colored, etc. ........ 17 


17. Fruiting body soft and watery when fresh, entirely tawny-yellow to cinnamon or yellow-brown 
and staining red or vinaceous (nor black) in KOH; typically found on dead hardwoods in 
eastern North America (reported rarely from the West onconifers) .. Hapalopilus nidulans 


7. Notas above (but may have somé of above feaiinres)B...w...... @ cee. eee 18 
18. Fruiting body tough and corky or woody even when fresh; cap surface not hairy or only slightly 
50; usUally found on dead treesy aq |... sg «cee eee (see Phellinus gilvus, p. 582) 


18. At least the upper layer of fruiting body usually fleshy (watery or spongy) when young; cap 
surface often (but not always) hairy; often on living trees Jnonotus hispidus & others, p. 569 


Coltricia cinnamomea (Fairy Stool) 


FRUITING BODY with a cap and stalk, usually terrestrial. CAP 1-5 cm broad, more or 
less circular in outline, centrally depressed or umbilicate; surface dry, bright cinnamon 
to reddish-brown, yellow-brown, rusty-brown, or darker, with shiny orsilky striations and 
narrow or inconspicuous concentric zones; margin often fringed or torn. Flesh very thin 
(1 mm thick or less), pliant when fresh; rusty-brown. PORES 2-3 per mm, yellow-brown 
to brown or reddish-brown; tubes shallow (0.5-3 mm long), typically nor decurrent. 
STALK 1-5 cm long, 1-4 mm thick, usually central and more or less equal, brown to 
reddish-brown, hairy or velvety, tough. SPORE PRINT yellowish-brown; spores 6-10 
x 4,5-7 microns, elliptical, smooth. Cap tissue staining black in KOH. 


HABITAT: Solitary or in small groups on ground or moss in woods, often along well- 
beaten paths, roadbanks, and in clearings(rarely on rotten wood); widespread. In ourarea 
this species and C. perennis (see comments) occur year-round, but are not very common. 


EDIBILITY: Too tough to eat, but makes an intriguing addition to seedpod arrangements. 


COMMENTS: This beautiful little polypore is easily told by its very thin, silky-shiny, 
cinnamon to amber-brown cap, brown pore surface, and reddish-brown to dark brown 
(not black!) stem. The rusty-brown flesh distinguishes it from Po/yporus and other stalked 
polypores. In similar habitats or on charred ground and just as common is the elegant 
C. perennis (see photo below). Its cinnamon to yellow-brown or grayish cap is up to 10 cm 
broad and usually strongly zoned and finely velvety(ratherthan silky). Italso tends to have 
a thicker stem and brown to grayish-brown pores that are sometimes decurrent. It is widely 
distributed, but a third species, C. montagne, is restricted to eastern North America. It 
has large, often mazelike pores or even thick, concentrically arranged plates or “gills.” 


Left: Coltricia cinnamomea has a small silky cap, brownish pores, and thin rusty-brown flesh. Right: 
Coltricia perennis is often larger and more strongly zoned. Note tough central stalk in both species. 
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Inonotus hispidus 


FRUITING BODY annual, growing shelflike or bracketlike on wood, at first soft and 
spongy but tough in age and rigid when dry. CAP 5-20 (30) cm broad and 2-10 cm thick, 
convex or plane; surface at first densely covered with stiff or bristly hairs, the hairs 
tending to wear away in age; bright reddish-orange to yellowish-brown to rusty-yellow 
when fresh, becoming brown to dark reddish-brown or even blackish in age. Flesh up to 
5 (10) cm thick, at first watery or spongy (but fibrous), tougher in age; rusty torusty-yellow 
to dark reddish-brown; odor often rather pleasant when fresh. PORES 1-3 (4) per mm, 
yellowish to brown or rusty-yellow, sometimes with an olive tinge and sometimes beaded 
with droplets, darkening with age or where bruised; tubes 0.5-3 cm long. STALK absent. 
SPORE PRINT ochre- to chestnut-brown; spores 7.5-11 x 6-9 microns, broadly elliptical 
to nearly round, smooth. Flesh darkening (staining red to black) in KOH. 


HABITAT: Usually solitary (occasionally several) on living or recently dead hardwoods 
or rarely conifers; fruiting mostly in the summer and fall but occurring year-round, widely 
distributed. It is a destructive parasite of oak and walnut(causing a white rot of the heart- 
wood), but occurs on a wide range of other trees, including mulberry and willow. The 
fruiting bodies usually emerge from the wounds of trees, often at a considerable distance 
from the ground. I have not seen this species locally but it occurs in southern California. 


EDIBILITY: Unknown. 


COMMENTS: This species and its close relatives(see below) are reminiscent of /. tomen- 
tosus and Phaeolus schweinitzii, but are strictly shelving species with no stalk. They can 
also be confused with species of Phellinus, but are soft and spongy when freshand are not 
perennial. Similar species include: /. cuticularis, with a woolly-matted to nearly smooth 
(not bristly) cap, found on various hardwoods such as willow, cottonwood, and pepper 
trees; J. dryophilus, with a thick granular core between the upper fibrous tissue and the 
tube layer, found on hardwoods (especially oak); /. texanus, found on desert legumes 
(particularly acacia and mesquite); /. arizonicus, found on sycamore; /. dryadeus (see 
comments under /. tomentosus); and I. radiatus, widespread (but especially common in 
eastern North America) on hardwoods such as birch and alder, with a rather thin, firm, 
brightly colored (golden to rusty-brown or even yellowish-green) cap that is often zoned 
and radially fibrillose plus unpigmented spores. See also J. tomentosus, which some- 
times grows shelflike on conifers. 


Inonotus tomentosus 


FRUITING BODY usually terrestrial with a cap and a short or rudimentary stalk, but 
sometimes lacking a stalk and growing shelflike on wood. CAP 3-12(18) cmbroad, circular 
to fan-shaped in outline, convex to plane to centrally depressed; surface dry, soft and hairy 
(tomentose) or velvety, whitish when very young but soon yellowish-brown to tan, dull 
ochre, brown, or rusty-brown, sometimes with faint concentric zones. Flesh yellow-brown 
to brown, duplex: upper layer softand spongy when fresh, lower layer rather thin, firm, and 
fibrous. PORES round to angular or irregular becoming torn or sometimes toothlike in 
age, 2-4 per mm, pale buff to grayish or beige or becoming brownish, but often witha hoary 
sheen or surface covering; darker brown where bruised; tubes 1.5-7 mm long, usually 
decurrent. STALK often rudimentary, when present short (1-5 cm long), 0.5-2 cm thick, 
central to off-center or lateral, continuous withcap and more or lesssame colorand texture, 
or darker. SPORE PRINT pale yellow to pale brown; spores 4.5-7 x 2.544 microns, 
elliptical, smooth, hyaline under the microscope. Brown sterile cells (setae) abundant 
among basidia, straight and pointed. Cap tissue blackening in KOH (sometimes with a 
fleeting red intermediate phase). 


wae 
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Inonotus tomentosus is reminiscent of Phaeolus schweiniizii, but is usually smaller and paler in 
color. In addition, the fruiting body is usually simple (with one cap rather than several). Note how 
pine needles and sticks are incorporated into the fruiting bodies. 


HABITAT: Solitary or in groups on ground under conifers (presumably arising from 
roots or buried wood), sometimes also on stumps or bases of trunks; widely distributed. 
In our area it is fairly common throughout the mushroom season, especially in coastal 
pine forests. It causes a white pocket rot of the roots and butt of a wide variety of conifers 
in the pine family, but is especially fond of pine and spruce. 


EDIBILITY: Unknown, but too tough to be of value. 


COMMENTS: Also known as Onnia tomentosa and Polystictus (or Mucronoporus) 
tomentosus, this common polypore can be recognized by its soft hairy or velvety cap and 
overall brown to yellow-brown color. It is thicker and spongier than Coltricia; it could be 
confused with Phaeolus schweinitzii, but is dullerincolor, somewhat smaller, and does not 
usually have a compound fruiting body. Also, the fresh pore surface is brown to grayish 
or hoary rather than yellow or greenish. /. circinatus is a very similar species with hooked 
setae; it is also common on or near conifers across North America. /. dryadeus favors 
conifers in the West (but oak in the eastern states); it always grows shelflike on wood, 
has a bald or nearly bald cap, minute pores, and attains sizes of 30 cm broad or more. For 
shelflike (stalkless) species of Jnonotus that favor hardwoods and have more highly pig- 
mented (browner) spores, see /. hispidus and the species listed under it. 


Phaeolus schweinitzii (Dyer’s Polypore) Color Plate 153 


FRUITING BODY usually compound, composed of several caps arising in tiers froma 
common base, but sometimes simple (with one cap) and sometimes growing shelflike on 
wood. CAP(s) 5-30 or more cm broad, circular to fan-shaped in outline; cushion-shaped 
becoming plane or depressed; soft and spongy when fresh and often knobby when actively 
growing, tough orcorky inage, rigid and brittle when dry; surface covered witha dense felty 
or woolly mat of hairs, smoother in age; color variable: orange to ochraceous to yellowish 
or greenish-yellow (especially on the margin) when growing, becoming rusty-brown to 
dark brown in age (or from the center outward); staining brown to blackish when bruised 
and becoming entirely dark brown to blackish in old age; sometimes concentrically zoned 
with several of above colors; margin often wavy. Flesh yellowish to rusty-brown or brown, 
often appearing zoned. PORES 1-3 per mm or fused together to form larger pores; 
mustard-yellow to greenish when fresh, but quickly becoming brown or blackish when 
bruised or in age; tubes 2-10 mm long, usually decurrent. ST ALK (if present) 1-6 cm long 
and 1-5 cm thick, usually tapered downward, often rooting, central or off-center, same 
color and texture as cap. SPORE PRINT white ortinged yellowto green; spores5-9 x 3.5-5 
microns, elliptical, smooth. Setae absent. Cap surface and tissue staining black in KOH, 
often with a fleeting cherry-red intermediate phase. 


570 


Phaeolus schweinitzii, acommon conifer-lover. Note compound fruiting body; these are rather small 
specimens. 


HABITAT: Solitary or in groups on or around dead and living conifers, usually but not 
always appearing terrestrial (originating from the roots); widely distributed and very 
common throughout the West. In our area it favors pine and Douglas-fir, the fruiting 
bodies usually appearing after the first fall rains but persisting year-round. The mycelium 
attacks the roots and heartwood of its host, causing a serious carbonizing decay known as 
“red-brown butt rot.” It fractures the wood into cubical blacks as high as fifteen feet up the 
trunk, weakening the tree so that it blows over easily. It also occurs on coniferous slash, 
in which case it is more apt to be shelflike than terrestrial. In the West it is one of the two or 
three most prevalent brown rot fungi. There is one report of it growing on eucalyptus. 


EDIBILITY: Possibly poisonous. It contains a stimulant found in the roots of the kava 
kava plant, but apparently some toxic substances as well. It is too tough and hairy to be 
of food value anyway. However, it is prized by dye-makers for the rich and varied hues 
it imparts to yarn. 


COMMENTS: One of the most common and conspicuous of the larger polypores, this 
cosmopolitan species is apt to confuse the beginner because of the color and texture 
changes it undergoes as it ages. However, the yellowish to greenish-yellow pores when 
young, yellow to rusty-orange tones in the caps of young specimens, and growthat the base 
of or near conifers are diagnostic. (The color plate shows young specimens that are pre- 
dominantly orange rather than greenish-yellow.) It grows gradually, engulfing pine 
needles, sticks, plants, and other debris in its way, as shown in the color plate. Old, 
weathered fruiting bodies are quite light in weight and entirely dark brown in color. 
Inonotus tomentosus is somewhat similar, but has a tan todull browncapand brownish or 
hoary pore surface. Hydnellum species are superficially similar, but have short, blunt 
spines or “teeth” on the underside of the cap instead of pores. 


Phaeolus alboluteus (Orange Sponge Polypore) 


FRUITING BODY resupinate and spreading or bracketlike, soft and spongy when 
fresh, up to | meter or more in length. CAP (upper surface) usually present only asa free 
margin, soft and spongy; surface bright orange but eventually weathering or fading to 
whitish. Flesh thin, orange. PORES large(1-3 mm or more indiameter), angular, the walls 
often jagged or splitting to form “teeth”; whitish or yellowish soon becoming orange (or 
tubes orange with white edges); tubes long (1-3 cm). STALK absent. SPORE PRINT 
white; spores (7) 10-14 x 34 microns, cylindrical, smooth. Flesh reddening in KOH. 
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HABITAT: On fallen logs of conifers, usually on the undersides and often developing 
in snow; common in the subalpine forests of the West, fruiting mainly in the spring but 
persisting into summer, fall, or even winter. It is quite common in the southern Rocky 
Mountains, and I have also seen it in the Sierra Nevada. It produces a brown rot(carbon- 
izing decay) and is said to occasionally occur on aspen. 


EDIBILITY: Unknown. 


COMMENTS: This species, which has also been placed in Pycnoporellus and Aurantio- 
porellus, is easily told by its large pores and orange spongelike fruiting body that peels off 
in one continuous felty layer. P. fibrillosus is a somewhat similar species that is shelflike 
(i.e., with a well-defined fiery red to orange or brownish-orange cap). It has creamy to 
orange pores and grows on conifer slash or rarely aspen. Pycnoporus, Aurantioporus, and 
several Porias are also brightly colored, but are tougher and/ or have much smaller pores. 


LAETIPORUS 


THIS is a small genus of large, fleshy, shelflike fungi. Only one colorful species—the 
well-known and edible sulfur shelf—is described here. A key hardly seems necessary. 


Laetiporus sulphureus Color Plates 154, 155 
(Sulfur Shelf; Chicken of the Woods) 


FRUITING BODY annual, emerging knoblike or fingerlike, soon becoming shelflike; soft 
and fleshy when young, tough in age. CAP 5-50 (70) cm broad and up to 4 cm thick, 
fan-shaped to elongated or semi-circular in outline; surface smooth to suedelike, often 
uneven or wrinkled; red-orange to bright orange, yellow-orange, sulfur-yellow, or salmon 
(the margin usually yellow), fading slowly with age to yellowish, buff, or eventually dull 
whitish; margin at first thick and blunt. Flesh thick, soft and watery when very fresh, 
becoming tough and eventually crumbly; white to pale yellow or salmon-tinged; when 
very fresh often exuding yellow or orange droplets and reminiscent of uncooked chicken; 
odor fungal or rather pungent; taste nearly mild or acidic becoming quite sour or un- 
pleasant inage. PORES 24 per mm but barely visible when young, bright sulfur-yellow, 
but often darkening when bruised and fading slowly in age; tubes shallow(14 mm long). 
STALK absent or present only as a narrowed base. SPORE PRINT white; spores 
5-7 x 3.5-5 microns, broadly elliptical to nearly round, smooth. 


HABITAT: Solitary or more often in overlapping clusters or shelving masses on dead 
stumps and logs, sometimes also on living trees or sometimes growingin rosettes from roots 
or buried wood; usually appearing on the same stumps year after year; widely distributed 
and common. In our area it fruits mainly in the latesummerand fall, but old fruiting bodies 
may persist for months. It grows on a wide range of hardwoods and conifers. In coastal 
California it favors eucalyptus (September-October, ushering in the new mushroom 
season) and to a lesser extent conifers and oaks (November-December). In the Sierra 
Nevada it is common on fir in the summer; in eastern North America it favors oak. It 
causes a destructive red-brown carbonizing heart rot that eventually hollows out the tree, 
producing cracks in the wood in which thin sheets of white mycelium may appear. It is 
said to have caused considerable damage to British sailing vessels. 


EDIBILITY: Edible and delectable when thoroughly cooked. However, there have been 
several cases of sulfur shelf poisoning on the west coast, so try it cautiously the first time 
and never eat it raw. When young the succulent flesh has a mild flavor, tofu-like texture, 
and “Candy Corn”-like color, making it especially attractive and delicious in omelets. 
Maturing specimens are tougher and develop a strong sour flavor; their texture when 
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cooked is reminiscent of white chicken meat, so they’re good in sandwiches. If the 
specimens you find are mature (but not so old as to be asbestos-like),, you can trim off the 
tender, rapidly growing margin (about 5 cm), and perhaps return later for more! 


COMMENTS: One of the“ Foolproof Four”— the brilliant yellow-orange shelving masses 
are unmistakable. Actually, nothing is foolproof, but the sulfur shelf is certainly 
intelligence-proof, and I trust that no one reading this book is a fool! I always experience 
an element of disbelief when I stumble onto a large cluster. It looks like something out of a 
Jacques Cousteau movie—you no more expect to find it onan aging eucalyptus stump by 
the railroad tracks than you do a freight train at the bottom of the sea! Fresh specimens 
can be so soft that it’s difficult to handle them without leaving fingerprints. They are 
full of water and weigh far more than their size suggests (1 have found clusters weighing 
over 50 pounds! ). It seems strange that such a large fungus should require so little moisture 
to fruit, for in our area it often appears before the arrival of the fall rains. The cap color 
ranges from deep orange to yellow or salmon, but the fresh pore surface is always sulfur- 
yellow— except in the rare var. semialbinus, which has a salmon-colored cap, white pores, 
and a frequently rooting base. Polyporus sulphureus and Grifola sulphurea are synonyms. 
Other species: L. persicinus is a southeastern species that usually grows in stalked clumps; 
it has whitish to creamy pores and a buff to pinkish-brown or darker cap. 


ISCHNODERMA 


THIS genus is easily recognized by its roughened, resinous, dark brown to blackish, 
shelflike fruiting body. A single species is described here. 


Ischnoderma resinosum (Resinous Polypore) 


FRUITING BODY annual; shelflike or bracketlike, watery at first and often exuding 
droplets, especially near margin of cap, becoming tougher and drier inage. CAP 5-30 cm 
broad and 1-3 cm thick, fan- to kidney-shaped or semicircular in outline; surface rough 
or velvety (like sandpaper) at first (but often nearly smooth in age), often wrinkled radially 
and saturated or incrusted witha resin(the resinous areas often darker and more metallic- 
looking and sometimes slightly bluish), often concentrically zoned or ridged in age; color 
usually dark brown to blackish, but often overlaid with a thin golden or ochre coating 
when very young; margin usually quite thick. Flesh whitish to beige, tan, or brownish, 
watery when young becoming tough and corky in age. PORES minute(3-6 per mm), white 
or creamy, but often becoming brownish when bruised and ochre-brown to brownish in 
age; tubes 1-10 mm long. STALK absent. SPORE PRINT white; spores 4-7 = 1.5-2.5 
microns, sausage-shaped to cylindrical, smooth. 


HABITAT: Solitary or several together (often overlapping) on dead hardwoods and 
conifers, fruiting mostly in the summer and fall; widely distributed but not particularly 
common, at least in my experience. In northern California and the Pacific Northwest it 
favors larger (first-growth) conifers. It causes a delignifying decay of both the sapwood 
and heartwood, and the infected area sometimes has a strong aniselike odor. I have not 
seen it if our area. 


EDIBILITY: Said to be edible when young and watery, but soon tough and corky. 


COMMENTS: This distinctive shelving polypore is easily identified by its resinous dark 
brown to blackish cap that is often radially wrinkled and its tendency to exude droplets 
of liquid (especially when young or in wet weather). Some mycologists reserve the name 
I. resinosum for the form that grows on hardwoods (particularly elm), while using the 
name J. benzoinum for the conifer-loving version with darker (browner) flesh and tubes. 
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GANODERMA, FOMITOPSIS, PHELLINUS, & Allies 
(Conks) 


Fruiting body medium-sized to very large; rough, woody, corky, or punky, usually perennial (but 
some species annual); often thick; growing on dead or living trees. CAP knoblike to hooflike to 
shelflike or bracketlike, sometimes with a hard surface crust; often zoned, ridged, or grooved. 
PORES fairly small to minute or barely visible; rubes often stratified (with more than one layer) 
as seen in longitudinal section. STALK usually absent or rudimentary, but sometimes present as a 
lateral extension of the cap (see G. Jucidum). SPORE PRINT brown to whitish but difficult to 
obtain. Spores smooth or minutely prickly. 


THESE are the tough, woody, hoof-shaped or shelflike growths you see so often on the 
trunks of dead trees orinthe wounds and crotches of living ones. They arecommonlycalled 
‘“conks” because of their woody to corky texture and the frequent presence of a hard 
surface crust. Conks are larger and thicker than the other tough bracket fungi (e.g., 
Trametes) and usually—but not always—have perennial fruiting bodies (i.e., each year a 
new tube layer is added onto the already-existing ones). In many species these tube layers 
are distinctly stratified so that the age of the fruiting body can be determined by 
counting the number of layers (just like counting the growth rings ona tree). Ages of 50-70 
years have been recorded! If the yearly tube layers are not stratified, the age can often be 
estimated by the number of growth zones (represented by ridges or furrows) onthe cap. A 
new zone is “issued” each year as an outer ordownward extension of the cap inconjunction 
with the new tube layer. 


Most conks have at one time or another been classified in the genus Fomes. However 
Fomes, like Polyporus, has been obliterated by the “splitters,” so that it now contains 
only one common species (F. fomentarius). The principal genera recognized here are 
Ganoderma, with a hard, sometimes shiny surface crust, whitish to pallid pore surface 
when fresh, and minutely prickly, double-walled spores; Fomitopsis, with whitish to pale- 
colored flesh and smooth spores; and Phellinus, with rusty-brown to yellow-brown flesh 
that darkens in potassium hydroxide (KOH), and smooth spores. Several small genera 
(e.g., Fomes in its residual sense and Heterobasidion) are also described and/ or keyed out. 


Conks are responsible for many serious rots. Phellinus pini, Fomitopsis officinalis, and 
Heterobasidion annosum are especially destructive to living or standing conifers, Fomi- 
topsis pinicola to dead ones, and the Ganoderma applanatum group to living and dead 
hardwoods. 

Conks are obviously far too tough or woody to eat (see comments on the edibility of 
Fomitopsis pinicola!), but several enjoy other uses (see in particular Ganoderma lucidum, 
G. applanatum, and Fomitopsis officinalis). Only some of the more distinctive and/or 
common species in North America are treated here. 


Key to Ganoderma, Fomitopsis, Phellinus, & Allies 


!. Poresurface rosy or pink when fresh(but often duller or darker in age); flesh usually pinkishalso 
(Qviteniresh) wee. te. eee. tM ead Fomitopsis cajanderi & others, p. 580 
i Wovetabevespoie gimracenntmiey eax s.r... . gmk |. cp eee eee 2 


2. Cap (and stalk if present) with a surface crust that appears varnished, at least when young (unless 
covered by spore dust); fruiting body usually annual (with one tube layer); flesh usually light- 
weight or punky; fresh pore surface white, but typically turning brown if rubbed or in age 3 


2. Varnished surface crust absent, or if present then not as above; stalk typicallyabsent ..... 6 
3. Typically growin’ emihardwocics 50. en. eee Sn ee ee ee + 
3. Typically growme On COnicns= = Oe... 8. Mee. A. nes eee nee te nee 5 
4. Cap ochre to whitish or only partly red; stalk typically present; mainly southern (southeastern 


United States), ranemorthward |... a 201... Ganoderma curtisii (see G. lucidum, p. 577) 
4. Cap usually reddish (or mostly reddish), at least in age; stalk present or absent; widespread in 
temperate zone and @opics ... ....2...042.2. 8.48. ee Ganoderma lucidum, p. 577 
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Stalk usually absent; flesh up to 10 cm thick; known only from western North America ..... 
ee Oe ce Pam Ganoderma oregonense (see G. lucidum, p. 577) 
Stalk usually present; flesh up to 3 cmthick ..... Ganoderma tsugae (see G. lucidum, p. 577) 


Flesh bright reddish-orange to rusty-orange: fruiting body often thick (tall) in relation to 
diameter; restricted tojuniper ........ Truncospora demidoffii (see Phellinus pini, p. ae 
ee ee Se ee. ee err 


Flesh bright yellow-brown to rusty-brown, brown, or dark brown when fresh ........... 8 
Flesh whitish to yellowish or straw-colored (or light brown to dingy yellow-brown in age) 18 


Pore surface white when fresh but turning brown when scratched (or in old age); cap with a hard 
cUmamercmist; Very COMNTON s..04<..06.5 Bese arnt Ganoderma applanatum group, p.576 
UMSURTSHAIO VON os oun S24 da de eae wane 4 gh lk 2 i ee. Pe ER ee 


Fruiting body annual (though sometimes large), i.e., with only one tube layer; usually soft or 
spongy or exuding water droplets when fresh, but usually tough in age; if found onhardwoods, 


the hardwoods usually living ......... (see Phaeolus, Inonotus, Coltricia, & Allies, p. 566) 
Not as above; fruiting body very tough (corky or woody) even when fresh, usually with more 

than one tube layer (perennial), especially if growing on living hardwoods ............ 10 
ey pica -erowine On cOMMeEns o........8. 1a moe. ae Phellinus pini & others, p. 582 
TOE MOO NE 1] 
Fruiting body typically without a cap (resupinate) or with only arudimentary one ...... 2 
Fruiting body with a cap (upper sterile surface), usually hooflike or shelflike ........... 13 


Fruiting body hard and woody; free margin (“cap”) when present often with a surface crust 
8 eee Phellinus laevigatus & P. pomaceus (see P. igniarius, p. 581) 
Fruiting body corky or fibrous-tough but not woody; free margin when present not incrusted 
ee ee ae se oe ee Phellinus ferruginosus & P. ferreus (see P. gilvus, p. 582) 


Fruiting body with a clearly differentiated hard surface crust (at least in older specimens), or 
if not then the older (buried) tube layers showing whitish flecks or streaks when sectioned; cap 
gray, brown, or black; pore surface brown or gray; especially common in northern regions 14 


NOU wilt DOVE ect Suiersre . .. ayy mee seh. (a theme ema are tae tee, ee ett (eure pee . mere aa 15 
Older (buried) tube layers typically stuffed with white hyphae that show as white streaks or 
flecks when broken open; old caps often black and cracked ..... Phellinus igniarius, p. 581 
INFOCUS eC) C eee ae ee ee a aa Fomes fomentarius (see Phellinus igniarius, p. 581) 
Typically growing on locust or other legumes ...... Phellinus rimosus (see P. gilvus, p. 582) 
Nob a. (i ee ae 16 
Cap ochraceous to rusty-brown (sometimes blackish in old age); flesh usually less than 1.5 cm 
thick; usually-found on dead WoGd™.. «....:.....-5..25, Phellinus gilvus & others, p. 582 
Cap differently colored and/or flesh thicker; ety FOUNCOMlviMe theese nee... wee. 8 iy 
Flesh bcm yellow-brown ee Phellinus robustus (see P. gilvus, p. 582) 
Rlesh rusty=brown-or dar kcimmer ae ee Phellinus everhartii(see P. gilvus, p. 582) 
Growing on incense cedar; pore surface usually yellow or yellowish when fresh; typically with 
EU Yea Ae 1 OIE OUT N SGe egaS a Rag ap NTO eed Oe (see Tyromyces amarus, p. 601) 
Notas above: lsually orewing.ona.dilerent ist (ta. eae ose es eee ed eee i) 
Cap distinctly hairy and white to pale ochraceous (or greenish from algae and moss) .... 20 
OE elise AOC Phen cvs ei pupa tree ae es czware de oa a aca Mane ease Ue BST GRE GS SENS PE Zl 


Fruiting body often massive; cap surface coarsely hairy “like a doormat” (Stuntz); found on 
Comers in western North Ame@ricatare ws... ..v.42..5...+ oe ..5. Oxyporus nobilissimus 
Not as above; found on hardwoods (especially maple) in eastern states . Oxyporus populinus 


Flesh cheesy when young but soon becoming chalky, very bitter-tasting; cap white to yellowish 
or becoming grayish or greenish in old age; found on conifers . Fomitopsis officinalis, p. 579 
INVOICES S(O MMM ee ere 


Underside of cap with mazelike or elongated pores or sometimes even gills; cap 5-15 cm broad, 
tube walls often thick; found mainly on hardwoods (see Lenzites, Daedalea, & Allies, p. 586) 


io ciel Wen stees Fee oye ee an eae eee er te ee ay hay ce, Reet 2 a eceenccumraben a Ue ceatazohe 23 
Cap surface usually (but not always) partly or entirely reddish to reddish-brown or reddish- 
black; cap smooth or grooved; tube layers stratified .......... Fomitopsis pinicola, p. 578 


Cap surface usually roughened, pitted, knobby, ridged, etc., not normally reddish; tube layers 
not usually stratified .. Heterobasidion annosum & others (see fomitopsis pinicola, p. 578) 


Artist's Conk (Ganoderma applanatum group), with my wife Judith Mattoon included for scale. 
This large specimen shows ridges and furrows characteristic of many perennial polypores (conks). 
The underside is white when fresh and turns brown when scratched (see photo on next page). 


Ganoderma applanatum group __ (Artist’s Conk; Artist’s Fungus) 


FRUITING BODY emerging whitish and knoblike, becoming hooflike or shelflike to 
somewhat irregular; very hard and woody; perennial. CAP 5-75 cm broad or more, 2-20 cm 
thick, usually fan-shaped or semi-circular in outline, with a hard surface crust that is 
usually cracked, furrowed, ridged, and/ or lumpy or knobby in age, but not varnished; 
surface gray to brown or grayish-brown, sometimes aging grayish-black, but oftencovered 
with brown to cocoa-brown spore powder. Flesh punky or corky,0.5-5 cmthick, brownor 
cinnamon-brown, rarely whitish. PORES barely visible (4-6 per mm), white or whitish 
when fresh but instantly turning brown when scratched; often dingy yellowish to brown 
when dried or in old age; tube layers distinctly stratified and separated by a thin layer of 
chocolate-brown tissue; each tube layer 4-12 or more mm deep. STALK usually absent. 
SPORE PRINT brown or reddish-brown; spores 6-9.5 x 4.5-7 microns, broadly elliptical 
to slightly truncate at apex, thick-walled, appearing minutely spiny. 


HABITAT: Solitary or in groups on hardwood logs and stumps, or growing from wounds 
in living trees (usually near the ground); also common on conifers in some areas. Very 
widely distributed, found year-round. Its hosts include virtually every hardwood found in 
North America, plus numerous conifers. In coastal California it (and close relatives—see 
comments) 1s especially common on bay laurel, but can also be found on oak, magnolia, 
pepper trees, acacia, eucalyptus, elm, and Douglas-fir. Along with Fomitopsis pinicola, it 
is the commonest conk in our area. The only regions where it seems to be absent are those 
where there aren’t any trees! It usually attacks dead or dying trees, but canalso be parasitic, 
producing a whitish, delignifying decay of the sapwood and heartwood. Infected trees blow 
over easily, so if one appears on a tree near your house— watch out! 


EDIBILITY: Much too tough and woody to be worthwhile (see edibility of Fomitopsis 
pinicola); however, sturdy specimens can be made into stools. 


COMMENTS: This is the hard, woody growth you see so often at the bases of bay laurels 
and other hardwoods. Since the brown-staining of the pore surface is reasonably per- 
manent, it makes an excellent medium foretching(or better yet, leaving cryptic messages in 
the woods)—hence its popular name, artist’s conk. It’s been calculated that a large 
specimen (I’ve found one weighing 26 pounds) liberates 30 billion spores a day,6 monthsa 
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Ganoderma applanatum group, underside (pore surface). It is sometimes called the “Artist’s Conk” 
because the white pore surface turns brown whenscratched. This means youcandraw pictures onit, or 
better yet, leave messages such as this one in the woods! 


year—or over 5,000,000,000,000 (5 trillion!) spores annually. Millions of these may be 
borne aloft by aircurrents and deposited on top of the cap, turningit brown. G. applanatum 
as discussed here is actually a “collective” species, embracing at least two others: G. 
annularis, with unstratified tubes and no flesh; and G. brownii (=G. adspersum? G. 
europaeum?), with thicker (3-8 cm), darker flesh. Both have longer spores (9-12 microns) 
than the “true” G. applanatum. The latter is especially common in our area on bay laurel, 
perhaps more so than G. applanatum. All of these conks used to be placed in Fomes and 
have also been put in E/fvingia. 


Ganoderma lucidum (Varnished Conk; Ling Chih) 


FRUITING BODY annual, corky and tough; often emerging as a whitish or pallid knob 
but soon becoming shelflike or developing a cap and stalk. CAP 2-20 (35) cm broad, 4-8 
cm thick, circular to semi-circular to fan-shaped or kidney-shaped in outline; surface 
usually with a varnished (shiny) surface crust, smooth or often concentrically zoned and 
grooved; color variable: dark red to reddish-brown, orange-brown, mahogany, or 
reddish-black, but often ochre or yellowish toward the margin(which is often white when 
actively growing); surface sometimes covered with brownish spore powder. Flesh ochra- 
ceous-brown to dark brown, or pallid near the cap and brownish near the tubes; soft- 
corky or punky when fresh, tough when dry or old. PORES minute(4-7 per mm), whitish or 
yellowish-white when fresh, usually bruising or aging brown, tubes 2-20 mm long, one 
layer only (rarely two). STALK sometimes absent, but often present; usually attached 
laterally, but often vertical and well-developed, 3-14 cm long, 0.5-3 (4) cm thick; often 
gnarled or twisted, equal or enlarged below; dark red to reddish-black and appearing 
varnished like the cap. SPORE PRINT brown; spores 7-13 « 5-8 microns, elliptical, 
double-walled, appearing minutely roughened. 


HABITAT: Solitary or in small groups at bases of living hardwoods or on stumps and 
roots, very rarely on conifers; fruiting during mushroom season but often persisting year- 
round. Distribution worldwide—in both the tropical and temperate zones, from Canada 
to Argentina and Europe to Siberia, China, India, Australia, and Africa. It is fairly 
common in eastern North America but rather infrequent in California. It occurs on a wide 
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range of hosts, but in North America is partial to maple. The very similar G. tsugae and 
G. oregonense occur on conifers (see comments). It is sometimes parasitic, but can also 
be saprophytic, producing a wet white rot in its host. 


EDIBILITY: Too tough to be edible, but in the Orient it is pictured in many classical art 
works and has been revered for centuries as a symbol of success and well-being(Ling Chih 
means “marvelous herb” or“mushroom of immortality”). It has been used inthe treatment 
of cancer and various other maladies, and is believed by some to have the power of arousing 
the dead. One method of preparation is to soak the fruiting body in wine for several 
months. The resulting liquid “essence” or elixir is then drunk or put into candies. The 
varnished fruiting bodies are also used for decorative purposes. 


COMMENTS: This striking polypore and its close relatives are easily recognized by 
their shiny ochre to reddish-black caps that look as if they had been artificially varnished 
or shellacked (see Color Plate 156) unless old orcovered by spore powder. Like Piptoporus 
betulinus, the fruiting bodies are annual (with one tube layer) but persist for months. 
Two extreme growth forms occur: oneis fairly large, often sessile( with little orno stalk) and 
particularly common in North America. The other is smaller(cap rarely over 15 cm broad), 
has a long slender stalk, and appears to be more common in the tropics and Old World. 
However, a large number of intermediate forms also occur, plus occasionalabnormal ones 
in which the fruiting body is branched and antler- or tree-like, and these are all currently 
thought to be forms of one highly variable, farflung species. G. curtisii is a similar species 
with an ochre to whitish or only partly reddish cap that often lacks the varnish in age. It 
typically has a stalk and grows on hardwoods in eastern (especially southeastern) North 
America. G. tsugae (COLOR PLATE 156) is also very similar to G./ucidum, but has 
white flesh and grows only onconifers, particularly hemlock, in northern North America. 
Still another similar species, G. oregonense, also grows on conifers, but is usually 
larger (cap 5-100 cm broad, 2-20 cm thick!), with larger spores and a somewhat darker or 
slightly duller cap. It is the most common “Varnished Conk” of Washington, Oregon, and 
California. All of these can be distinguished from Fomitopsis pinicola by their punkier 
(softer) flesh, annual fruiting body, and brown-staining pore surface (when fresh). 


Fomitopsis pinicola (Red-Belted Conk) 


FRUITING BODY emerging as a whitish, pale yellow, or lilac-tinged knob, becoming 
hoof-shaped or shelflike or sometimes bracketlike; hard and woody in age. CAP 5-40 (75) 
cm broad, 3-22 cm thick, usually fan-shaped to semi-circular in outline; surface developing 
a thin, hard, resinous crust in age which is sometimes slightly varnished; usually at least 
partially reddish to dark red, but sometimes brown and often rusty or blackish-brown 
toward the base and brightly colored (white, yellow, ochraceous, or reddish) at the margin; 
concentrically furrowed and/ or zoned in age; growing margin rounded, thick, and blunt. 
Flesh corky or woody, very tough, white to pinkish-buff or yellow when young, pale 
brownish or straw-colored inold age; usually bruising pinkish when actively growing; odor 
when fresh rather strong and fungal. PORES minute (3-5 per mm), white or pale yellow 
becoming brownish in old age; no/ turning brown when scratched but sometimes bruising 
yellow or pinkish-hlac; tube layers distinctly stratified, each layer 2-8 mm deep. STALK 
typically absent. SPORE PRINT white or pale yellowish; spores 5-8 x 3.5-5 microns, 
cylindrical to elliptical, smooth. Flesh staining reddish to dark reddish-brown in KOH. 


HABITAT: Solitary or in groups on dead trees, logs, and stumps or rarely on living trees, 
perennial; very common and widely distributed. It has been recorded froma wide range of 
hosts but is found mainly on conifers (in our area primarily Douglas-fir and redwood). It 
attacks both the heartwood and sapwood of its host, producing a slow carbonizing rot 
which fractures the wood and turns it brown(“browncrumbly rot”). Large mycelial mats 
can often be seen in the fractured wood. 


Left: Fomitopsis pinicola, one of the most common of all the conks (top view). Right: A large, old 
specimen of Fomitopsis officinalis (described below). Note how small the penny is! 


EDIBILITY: This woody conk is not often eaten, but ina pinch you can use the following 
recipe developed by my wife: “Saw into 2-inch cubes, then marinate in olive oil and 
dandelion wine for at least 48 hours (be sure to use LOTS of garlic!). Roast slowly on 
skewers over charcoal indefinitely (minimum time: 20 hours). Cool. Pound vigorously 
with a large mallet between two pieces of thick leather. Pulverize ina meat grinder and 
then force through a braced sieve (allow several hours for this step). Wrap the resulting 
mess in several thicknesses of cheesecloth and hang up someplace high and out of the way 
(on a clothesline or TV antenna). Allow to dangle thus for at least one week. (Aging has 
a mellowing effect, so you may want to try one year.) Wring periodically, making sure 
to reserve the drippings for gravy or as a motor oil additive. To eat, boil for twenty-four 
hours, squeeze thoroughly, garnish with gravel, and serve forth.” 


COMMENTS: This beautiful but cosmopolitan conk is a major destroyer of dead coni- 
ferous timber. The reddish or partially reddish cap with a brightly colored margin (when 
growing) and pallid pores that do not bruise brown are good fieldmarks. Varnished spe- 
cimens might be confused with Ganoderma tsugae or G. oregonensis(see G. lucidum), but 
are perennial and much harder and denser. Fomes pinicola and Ungulina marginata are 
synonyms. Another common, widespread woody conk with whitish flesh and white to 
yellowish pores is Heterobasidion annosum (=Fomes annosus). \t has a bracketlike to 
shelflike to resupinate or irregularly knobby fruiting body that, when shelflike, is usually 
thinner and rougher (knobby, pitted, grooved, etc.) than F. pinicola. The cap is usually 
brown to grayish-brown with a pallid growing margin, but is sometimes reddish-brown 
(and can be whitish when very young) and its flesh does not redden in KOH. Itisa frequent 
parasite of conifers(or occasionally hardwoods) and usually grows at the base of the trunk 
or from its roots. It is especially common on second-growth mountain conifers (e.g., pon- 
derosa and Jeffrey pines). Two other species with whitish to yellow-brown flesh, F. fraxi- 
nophilus and F. ellisianus, somewhat resemble H. annosum but have different hosts: 
the first favors ash trees, while the second grows on buffalo berry (a shrub). 


Fomitopsis officinalis (Quinine Conk; Quinine Fungus) 


FRUITING BODY perennial, emerging as a whitish knob, then becoming convex and 
finally hoof-shaped to cylindrical; hard and tough in age. CAP 4-30 cm broad and 5440 
cm or more thick (high); surface with a thin crust, often cracked and/ or furrowed in age; 
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white to yellowish, but aging grayish and sometimes with a greenish covering of algae. 
Flesh thick, white, cheesy when young but chalky or friable (crumbly) in mature or old 
specimens; odor farinaceous; taste very bitter. PORES 34 per mm, white or whitish when 
fresh, discoloring in age or drying; tube layers each3-20 mmlong, often stratified. STALK 
absent. SPORE PRINT whitish; spores 4-5.5 x 344 microns, broadly elliptical, smooth. 


HABITAT: Solitary or several on living and dead conifers; common year-round 
throughout much of the West, especially onlarchand pine, butalso on spruce, fir, hemlock, 
and Douglas-fir. It apparently does not occur in our area, but I have seen it on sugar pine 
and ponderosa pine on the slopes of the Sierra Nevada. It is said to be one of the three major 
destroyers of standing coniferous timber in the West (Phellinus pini and Phaeolus 
schweinitzii are the other two). It causes “felted heart rot,” an extensive carbonizing trunk 
rot with thick mycelial mats often several feet long. 


EDIBILITY: Friable but not fryable—it is inedible due to the bitter taste and tough 
texture, but has been used as a laxative and quinine substitute. (It does not have anti- 
malarial properties, but was thought to because of its taste.) Since the fruiting bodies often 
grow high above the ground, commercial “quinine” collectors used to dislodge them with 
rifles. 


COMMENTS: Also knownas Laricifomes officinalis and Fomes officinalis, this destruc- 
tive conifer-killer is easily recognized by its pale color, chalky white flesh, bitter taste, 
and sometimes massive size. New fruiting bodies are convex, but add layers yearly until 
they are hoof-shaped if growing on slash or vertically elongated (cylindrical) if growing 
high up on living trees (see photo at top of p. 579). Specimens 60 cm (2 ft.) in height with 
more than 70 tube layers have been recorded! 


Fomitopsis cajanderi_ —_ (Rosy Conk) 


FRUITING BODY often perennial; shelflike or bracketlike to somewhat hoof-shaped, 
tough in age. CAP 2.5-10 (13) cm broad, 0.3-2 cm thick; surface covered with hairs, 
becoming nearly bald in age (but often roughened), not incrusted; pinkish-red to pinkish- 
brown becoming brown to grayish-brown and in old age blackish except for the margin; 
often zoned or grooved concentrically; margin usually thin, acute. Flesh rosy-pink to 
reddish-brown or pinkish-brown, rather soft when fresh but corky inage. PORES minute 
(3-5 per mm), rosy to pinkish-red or pinkish-brown when fresh, often duller and darker 
(reddish-brown) in age; tube layers not distinctly stratified; each layer 1-3 mm deep. 
STALK absent. SPORE PRINT whitish; spores 4-8 = 1.5-2.5 microns, cylindrical but 
slightly curved (sausage-shaped), smooth. 


HABITAT: Usually in colonies on dead conifers, but also reported on madrone and 
various fruit trees; widely distributed. It is fairly common in our area, especially on 
Douglas-fir, and is usually but not always perennial. I find it most often on the cut ends of 
recently felled trees. It produces a carbonizing brown pocket rot but is of minor economic 
importance. 


EDIBILITY: Inedible (but see comments on edibility of F. pinicola). 


COMMENTS: The beautiful rosy pore surface is the outstanding feature of this out- 
standing polypore, which is better known as Fomes subroseus. The upper surface is not as 
hard and crusty as that of many species of Fomitopsis and Fomes, and the fruiting bodies 
are not so obviously perennial—therefore it is apt to be looked forin another genus. Other 
species: F. rosea is practically identical, but has paler (silvery-pink to pale rose) flesh, 
slightly broader, cylindrical (not curved) spores, and a cap surface that is sometimes 
incrusted slightly in older specimens. It also favors conifers, causing atop rot of dead trees. 


Phellinus igniarius. The black cracked cap is typical of older specimens. The fruiting body can 
be hoof-shaped as well as shelflike. 


Phellinus igniarius (False Tinder Polypore; False Tinder Conk) 


FRUITING BODY perennial, soon shelflike or bracketlike to hoof-shaped; hard and 
woody. CAP 5-20 cm or more broad, 2-12 (20) cm thick; surface usually with a crust, at 
least in older specimens; brown and finely hairy or velvety when young, soon becoming 
bald and grayish, then finally black; often cracked, furrowed, and/or knobby in age; 
margin brown and velvety when actively growing. Flesh hard, woody, rusty-brown to 
brown; taste sour or bitter. PORES minute, 4-5 per mm, grayish-brown to brown; tube 
layers each 2-5 mm long but not always stratified; tubes and pores of older( buried) layers 
often stuffed with white mycelial threads that show as streaks or flecks when cut open. 
STALK absent or rudimentary. SPORE PRINT whitish; spores 5-7 x 4-4 microns, round 
or nearly round, smooth. Brown sterile cells (setae) sometimes abundant among the 
basidia. Cap tissue blackening in potassium hydroxide (KOH). 


HABITAT: Solitary or in small groups on hardwood trunks (usually living); widely 
distributed. It is especially common on birch and aspen in the northern half of North 
America, and occurs year-round. In our area it grows on alder, madrone, manzanita, 
maple, and willow, but in my experience isnot common. It can be quite destructive, causing 
an intensive white heart rot that reduces its host to a “soft, spongy, whitened mass.” 


EDIBILITY: Inedible unless you are fond of wood (see recipe under Fomitopsis pinicola). 


COMMENTS: This conk is easily recognized by its brown to grayish-black cap and 
pores, brown to rusty-brown flesh, velvety brown actively-growing margin, and whitish- 
flecked or streaked tubes when old. A smaller variant, often called P. tremulae, is com- 
mon on aspen. P. laevigatus is a closely related resupinate variety that usually grows 
on birch; P. pomaceus, often resupinate, causes extensive heart rot in fruit trees (Prunus), 
especially wild ones; P. robustus(see comments under P. gi/vus) is similar, but has yellow- 
brown flesh and favors oak or eucalyptus. Finally, there is the “true” tinder polypore or 
“Amadou,” Fomes fomentarius. This hoof-shaped fungus resembles P. igniarius in color 
but has a hard thick surface crust, non-stratified tubes without white mycelial threads, 
and cylindrical spores 14-20 microns long. It grows on dead hardwoods (especially birch 
and maple) or from wounds in living trees, and is widely distributed. Unlike Ganoderma 
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applanatum, its pore surface is not white and does not turn brown when scratched. As its 
name implies, it has been used for centuries to ignite fires. Since the tubes are not stratified, 
they are quite long and readily soak up liquids through capillary action. Chunks of the 
tube layer were soaked ina salt peter solution, then dried and used as “matches.” 


Phellinus gilvus = (Oak Conk) 


FRUITING BODY shelflike or bracketlike, often perennial; tough and corky when 
fresh. CAP 2.5-15 cm broad and I-3 cm thick; fan-shaped or semi-circular in outline; sur- 
face at first velvety (just the growing margin if perennial), becoming rough to nearly 
smooth and/ or somewhat zoned; bright rusty-yellow to ochraceous when young(as is the 
growing margin of older specimens), dark rusty-brown and finally blackish in age; not in- 
crusted. Flesh tough, bright ochraceous to dark yellow-brown or colored likecap. PORES 
minute (4-8 per mm), grayish-brown becoming reddish-brown or dark brown; tubes inI-5 
layers, each 1-5 mm long. STALK absent. SPORE PRINT whitish; spores 4-5 x 2.5-3.5 
microns (but rarely found), oblong-elliptical, smooth. Large brown sterile cells (setae) 
abundant among the basidia. Cap tissue blackening in potassium hydroxide (KOH). 


HABITAT: Solitary or more often in colonies on dead or occasionally living hardwoods 
(rarely on conifers); widely distributed. It occurs year-round in our area on oak and tan- 
oak and is our most common perennial polypore of dead hardwoods. It produces a 
general delignifying decay of the sapwood, rendering it whitish and very brittle. 


EDIBILITY: Unknown. 


COMMENTS: The dark rusty-brown color and velvety yellow-ochre growing margin 
are the fallible fieldmarks of this common conk. The upper surface is not crusty asin many 
conks, and the color and texture are somewhat reminiscent of old Phaeolus schweinitzii, 
which grows withconifers(usually onthe ground). Aspecimen of P. gi/vuscan beseeninthe 
photograph at the bottom of p.887. Other Phellinus species that favor hard woods include: 
P. robustus, widespread, especially on oaks, large and woody but not incrusted, with a 
gray-brown to blackish cap, bright yellow-brown flesh, and stratified tubes (it also grows 
on eucalyptus, pittosporum, walnut, cactus, various other hardwoods, and on conifers); 
P. everhartii (see photo at bottom of p. 583), very hard and woody, up to 40 cm broad, 
growing mainly on oak, with unstratified tubes, brown spores, and setae; P. rimosus (=P. 
robiniae), with a rich brown cap, growing on locust, acacia, and other legumes; and P. 
Jerruginosus and P. ferreus, common on dead hardwoods and rather similar to P. gilvus, 
but with a rusty-brown resupinate(capless) fruiting body. Most of these were once placed 
in Fomes, but now belong to Phellinus because they darken in KOH, have rusty-brown to 
tawny flesh, and often possess setae. For conifer-loving species, see P. pini, and fora similar 
but more brightly colored annual species, see /nonotus radiatus (under I. hispidus). 


Phellinus pint —_ (Pine Conk) 


FRUITING BODY perennial; shelflike, hooflike, or bracketlike, very tough or woody. 
CAP 2-20 cm broad and I-15 cm thick; hoof-shaped to convex or fan-shaped; surface hard, 
often crusty but not shiny; rough or cracked, minutely hairy or roughened (like sandpaper) 
at first, often concentrically grooved in age; tawny to rusty-brown becoming brown to 
reddish-brown or brownish-black in age; margin sometimes brighter. Flesh less than | cm 
thick, tough, tawny to rusty-reddish or ochre. PORES 2-5 per mm, round to irregularly 
sinuous, ochraceous-tawny to rusty-brown becoming brown; tubes 2-5 mm long, inone or 
several layers. STALK absent or rudimentary. SPORE PRINT brown; spores 4-6 ~ 3.5-5 
microns, round or nearly round, smooth. Large brown sterile cells (setae) intermingled 
with basidia. Cap tissue blackening in potassium hydroxide(KOH). 


HABITAT: Solitary or more often in rows or columns up and down living or recently 


Phellinus pini is a major parasite of conifers, particularly pines. The tough fruiting bodies often 
form lines along the entire length of the trunk. Note the somewhat sinuous pores. 


conifers; widely distributed and common, infecting all important members of the pine 
family (pine, Douglas-fir, etc.). Perennial, in our area occurring mainly on pine. It attacks 
the heartwood and sometimes the sapwood of living trees, resulting ina delignifying pocket 
rot known as “conch rot.” The fruiting bodies are largely confined to older trees, partly 
because years of growth must take place before the mycelium can fruit. As a result, the 
appearance ofa single fruiting body means that extensive heart rot hasalready taken place 
10-15 feet above and below it. This fungus is said to cause more timber loss than any other. 


EDIBILITY: Inedible (but see comments on edibility of Fomitopsis pinicola). 


COMMENTS: The rough unpolished cap, frequently sinuous pores, ochraceous to rust- 
colored flesh, and growth onconifers are the fallible fieldmarks of this destructive fungus. 
It varies considerably in size, from large hoof-shaped specimens to moderately sized ones 
(see photo), to asmallthin shelving form that often occurs infused masses and is considered 
a distinct species, P. chrysoloma, by many investigators. Other species: Truncosporademi- 
doffii (also knownas Fulvifomes, Pyrofomes, or Fomes juniperinus) is somewhat similar, 
but has rusty to reddish-orange flesh and grows only on juniper; ?. texanus resembles a 
small P. robustus (see comments under P. gilvus) but also grows on juniper, while a resu- 
pinate form of P. robustus with bright yellow-brown flesh often grows on conifers; P. 
taxodii causes heart rot in bald cypress; P. nigrolimitatus, common on conifers in the 
Rocky Mountains, usually has a spongy upper layer of tissue and fine black lines running 
through its flesh; P. torulosus looks like P. gilvus, but has yellow-brown pores and grows 
on conifers in Arizona. For hardwood-loving species, see P. gilvus and P. igniarius. 


An old Phellinus everhartii (see comments under P. gilvus). Bark protects a tree from infection, but 
nailing a signboard to a tree(as shown here) or otherwise defacing it can allow fungal spores to enter! 
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PIPTOPORUS & CRYPTOPORUS 


THESE two oddball genera are each represented in North America by a single farflung 
species. Piptoporus has a conklike (but annual) fruiting body whose margin projects 
below the pore surface to form a“curb.” In Cryptoporus this themeis carried to its illogical 
extreme: the margin of the cap is so ingrown (or overgrown) that it completely covers the 
pore surface, thus hiding it from view! 


Key to Piptoporus & Cryptoporus 


1. Pore surface exposed; cap margin curblike; found on birch ............ P. betulinus, below 
1. Pore surface completely hidden (at least until old age); found on conifers C. volvatus, p. 585 


Piptoporus betulinus (Birch Conk; Birch Polypore) 


FRUITING BODY annual, nearly round becoming shelflike or hooflike at maturity; 
tough orcorky when fresh, rigid and hard when dry. CAP (2.5) 5-25 cm broad, 2-6 (10) cm 
thick, kidney-shaped to nearly round in outline, convex to nearly plane; surface covered 
by a thin, smooth or suedelike, white to buff, tan, brown, or grayish-browncrust that often 
breaks up into scales or flat patches or wears away, revealing the whitish undersurface; 
margin thick, blunt, inrolled, curblike (projecting below the pore surface), sometimes 
wavy. Flesh punky or corky, thick, white. PORES appearing recessed due to curblike 
margin, 2-4 per mm; white when fresh, in age becoming pale brown or grayish-brown and 
occasionally torn up or toothlike; tubes 2-10 mm long, one layer only. STALK absent or 
present only as a stubby extension of the cap; lateral or attached to top of cap. SPORE 
PRINT white; spores 3-6 x 1.5-2 microns, cylindrical to sausage-shaped, smooth. 


HABITAT: Solitary or in groups or columns on dead or sometimes living birch trees; 
common year-round in the northern hemisphere throughout the range of birch. I have not 
seen it in California, undoubtedly because birch does not occur naturally. However, it 
is found in Washington and Idaho and is very abundant in northeastern North America. It 
causes a reddish-brown to yellow-brown carbonizing decay. 


EDIBILITY: Edible when young(according to McIlvaine), but tough. The fruiting bodies 
are quite attractive, however, and have enjoyed a variety of non-culinary uses, e.g., as 


Piptoporus betulinus. Note the thick blunt margin and recessed pore surface of this unique birch- 
loving polypore. 
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tinder, as a razor strop, and as a mounting medium for pinned insect specimens. 


COMMENTS: Formerly known as Polyporus betulinus, this common and distinctive 
polypore is easily told by its recessed pore surface witha curblike margin(see photo) plus 
its white to tan or grayish-tan color and growth on birch. The fruiting bodies are annual 
in the sense that they possess only one tube layer; however, they remain intact for many 
months and as a result can be found year-round. 


Cryptoporus volvatus (Cryptic Globe Fungus; Veiled Polypore) 


FRUITING BODY annual, tough or corky, more or less round to oval to slightly com- 
pressed or hooflike; 1.5-8.5 cm broad, witha hollowinterior. CAP (upper or outer surface) 
with a thin, smooth, glazed or resinous crust; whitish to warm tan or yellowish, drying 
darker(ochre-brown to reddish-brown); margin extending down and under to form“veil” 
which completely covers pore surface; in age the underside perforated by one(rarely two) 
holes. Flesh whitish, tough; odor often fragrant (like Sparassis). PORES hidden by the 
“veil,” 3-4 per mm, white becoming pinkish or brownish inage; tubes2-5 mm long. STALK 
absent. SPORE PRINT pinkish or flesh-colored; spores often collecting in a heap on the 
inner “floor” of fresh specimens), 8-12 x 3-5 microns, cylindrical to elliptical, smooth. 


HABITAT: Solitary or more often in groups on dead or occasionally old living conifers 
throughout northern North America. Common year-round in our area, especially on 
pine. It seems to favor standing or recently felled trees and produces a delignifying decay 
that scarcely damages its host. 


EDIBILITY: Too tough to be edible. However, Alexander Smith says that “worms” 
(insect larvae) found inside the fruiting bodies can be used as fishbait. So can worms 
found outside the fruiting bodies. 


COMMENTS: This bizarre evolutionary anomaly looks like a cross between a confused 
puffball and a bemused oak gall. The smooth, warmly tanned exterior is quite attractive 
(often reminding me of a small loaf of bread) and gives no hint of the tube layer within. 
Slicing it open, however, reveals a hollow interior with a “ceiling” of tubes. The “floor” 
eventually ruptures and tiny bark-boring beetles enter the “trap door” in search of tasty 
tube tissue and spores. After feasting they depart to construct brood tunnels in old or 
dying conifers, and the spores they carry with them gain entry toanewhost. Later, fruiting 
bodies may emerge through the very holes bored by the beetles! 


Cryptoporus volvatus can be hoof-shaped (like these specimens here) or spherical. The tube layer is 
inside the fruiting body, as shown in sectioned specimen at right. 


eal. 


Close-up of the pore surface in Daedaleopsis confragosa (p. 588). Note how the pores range from 
round (bottom left) to elongated or mazelike. 


LENZITES, DAEDALEA, & Allies 


Fruiting body small to medium-sized, tough and leathery or sometimes woody, usually annual 
(but often perennial in Daedalea), growing shelflike or bracketlike on wood. CAP zoned or 
unzoned, variously colored, hairy tosmooth. PORES usually mazelike, sinuous, or meandering, or 
forming plate-like gills. STALK absent or rudimentary. SPORE PRINT whitish to brown, but 
difficult to obtain. Spores usually cylindrical, smooth. 


THESE corky or leathery fungican betold from Trametes and other bracketlike polypores 
by the configuration of their spore-producing surface. In Daedalea and Daedaleopsis 
(derived from the Greek word daedalus, meaning “maze”) the pores are usually long and 
sinuous or mazelike and have relatively few cross-walls. In Lenzitesand Gloeophyllum, on 
the other hand, the cross-walls have all but disappeared, leaving plate-like gills instead of 
pores! However, the configuration varies considerably, especially in Daedalea and 
Daedaleopsis, leading toconfusion with numerous other polypores( when the pores are not 
distinctly mazelike), and with species such as Phellinus pini, a “conk” with somewhat 
sinuous pores. 

Like most polypores, the species treated here are too tough to eat. If your polypore has 
gills, it should key out here. If it has mazelike pores, however, it may not key out 
convincingly, in which case other groups of polypores should be checked. 


Key to Lenzites, Daedalea, & Allies 


1. Flesh and gills or pores yellow-brown to reddish-brown or brown when fresh; flesh typically 
at least | mm thick and usually darkening or blackening in potassium hydroxide (KOH) . 2 
1. Notas above; flesh white or pale-colored when fresh (but may become pale brown in old age or 
after weathering), or if brown when fresh then typically less than 1 mm thick; pores or gills 
variable in color (white, violet-tinged, brown, gray, blackish, etc.) ..............-..000- 5 
2. Typically growing on hardwoods (or occasionally on conifers such as bald cypress); flesh thin 
EE an na Sere ay ear rn Ue Trg ane na ge Gloeophyllum trabeum (see G. saepiarium, p. 590) 
2. Typically growing on conifers (but occasionally on hardwoods) ...............5000000 3 


3. Fruiting body usually with an anise-odor when fresh; underside of cap usually with pores 
Osmoporus odoratus (see Gloeophyllum saepiarium, p. 590) 
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4. Underside of cap usually with gills; cap surface often (but not always) with white, yellow, or 
orange tones or zones when fresh; verycommon Gloeophyllum saepiarium & others, p. 590 
4. Underside of cap usually with sinuous or mazelike pores; cap dark ordull brown .......... 
» soo, Mg. 2 ce ee ere ee ee ee Daedalea berkeleyi(see D. quercina, below) 


5. Cap surface decidedly hairy, woolly, or velvety when fresh (but may be nearly smooth in old 
Ce Cee cCARICle Cd sPCChieNS) my i sets me Sey ete A . ese oe a es 6 
> mee apmunidce net hairy o1 only very sligitly so whem young -....-°:. O08... 6... aes. 11 


6. Underside of cap typically composed of gills or plates (but sometimes varying to mazelike) 7 
6. Underside of cap typically composed of elongated pockets or mazelike pores (but sometimes 
OM ells OG Teel Olesya et . ee ee maven oe, . WM... 9 


7. Gills crisped (crimped), usually forked or shaliowand veinlike; cap up to 2.5 cm broad, typically 
not zoned concentrically; found on hardwoods in eastern North America ...............-. 
Ee es a ee (see Plicaturopsis crispa under Schizophyllum commune, p. 590) 
7. Notas above; larger or cap concentrically zoned or found on conifers orin West ......... 8 


8. Gills often violet-tinged when fresh; cap often grayish to blackish in old age, zoned or unzoned; 
typically found on conifers (see Trichaptum abietinus var. abietis under T. abietinus, p. 593) 
Not as above; cap usually zoned; usually found on hardwoods ..... Lenzites betulina, p. 589 


9. Fruiting body soft or watery when fresh, discoloring rusty or reddish after handling, or if not, 
then often quite thick (3-8 cm); fresh pore surface whitish . (see Tyromyces & Allies, p. 597) 
9. Notas above; fruiting body usually quite thin and tough when fresh, not soft and watery; pore 


Ssuiace Olteheray to brown or blackish, at least (age@ewsrewen smc. 2. Sees eee 10 
10. Cap brown to blackish and velvety when fresh; tubes often unequal in length or appearing slot- 
RE (SEE PhO ON P.590) ncn ean ers ee pec bee (see Datronia mollis, p. 595) 
10. Cap white to grayish, brown, greenish, etc., usually hairy; tubes often breaking up in age to 
THOM teeth; 1, Ree Ne ee Cerrena unicolor (see Daedaleopsis confragosa, p. 588) 
11. Gills when present thick, blunt, and widely spaced (1 mm or more apart); pores when present 
i mnnor more broad, the walls thick amd: blunt 2... ..0.0.4 eee me Pe ea, Ree, 12 
11. Gills when present thinner and closer (less than | mm) than above; pores when present smaller 
(averacingel 3 persnnnm): heswallleahinie es eres. hie). Te... Seat cee ere ie eee 14 
12a) iviicallvoundionmbardwoodsioe ee ae ee eee Daedalea quercina, below 
l2> bypically foundironconifers (Occasionally, Gri Hated WOO S) eee rene spe csv ges © cen ¢ o pomape coeur 13 
Peels GUNUGEC tf UCT ences, semen omer acer Daedalea juniperina (see D. quercina, below) 


13) MoundonOther conilers;cap aren poorly developed yes. . Pee. ce: Mea c ce Pe. eee Meee 
ery Sate titi ORE (see Coriolellus heteromorpha under Poria corticola, p. 603) 


I4. - Cap white, atleast when'fresi. \ 1.2.70 .4.. Daedaleopsis ambigua (see D. confragosa, 588) 
14. Cap pallid to brown, grayish, reddish-brown, etc. ......... Daedaleopsis confragosa, p.588 


Daedalea quercina (Thick-Walled Maze Polypore) 


FRUITING BODY usually perennial; shelflike, rigid and very tough or corky. CAP 4-20 
cm broad and 1|.5-8 cm thick, more or less fan-shaped; convex or plane; surface uneven 
or roughened, usually concentrically furrowed or zoned in older specimens (from new 
growth layers); whitish to tan, ochraceous, grayish, or brown (usually quite pale when 
fresh), often blackening and cracking in old age; margin often thick. Flesh very tough and 
corky; white to buff, ochraceous, or pale brown (never dark). PORES usually greatly 
elongated and pocket- or mazelike, sometimes even forming gills; whitish to buff, tan, 
or dull ochre; tube walls ( or “gills”) thick (1 mm or more), the spaces between them at 
least | mm broad; tubes 0.5-3 cm long, the layers not distinctly stratified. STALK absent 
or rudimentary. SPORE PRINT whitish; spores 5-7.5 x 2-3.5 microns, cylindrical to 
elliptical, smooth. 


HABITAT: Solitary or sometimes in shelving groups on dead or living hard woods, espe- 
cially oak, chestnut, and chinquapin; widely distributed, but especially commonineastern 
North America. I have seen it in northern California and Oregon, but have yet to find it in 
our area. It causes a brown heart rot, and the tough fruiting bodies occur year-round. 


Left: Mazelike pore surface of Daedalea quercina. Note the thick walls separating the “pores,” and 
compare them to the thinner walls of Daedaleopsis confragosa (photo on p. 586). Right: Close-up 
of the thick gills of Gloeophyllum saepiarium (see description on p. 590). 


EDIBILITY: Much too tough to be edible. 


COMMENTS: The color of this species is rather variable, but the configuration of its 
spore-bearing surface is relatively constant (i.e., mazelike), and not nearly as polymorphic 
as that of Daedaleopsis confragosa. In addition, the tube walls are thicker and often 
deeper (see photo) and the fruiting body is usually perennial. Daedalea berkeleyi is 
a southern species that grows on dead conifers and has dark brown to dark rusty-brown 
flesh. Daedalea juniperina is a widespread but smaller pale-fleshed species that grows 
on juniper. Both of the above tend to have mazelike pores and neither is worth eating. 


Daedaleopsis confragosa —_ (Thin-Walled Maze Polypore) 


FRUITING BODY usually annual, shelflike or sometimes bracketlike, leathery or corky 
when fresh, rigid when dry. CAP (3) 5-15 (22) cm broad, fan-shaped to semi-circular in 
outline, broadly convex to plane; surface dry, smooth or slightly hairy, usually zoned or 
ridged concentrically, often radially wrinkled or bumpy in age; reddish-brown to brown 
to grayish, sometimes blackish in old age; margin thin, acute. Flesh white to pinkish or 
brownish, tough. PORES 0.5-1.5 mm in diameter, usually elongated and mazelike with 
relatively thin walls, but sometimes circular and at other times forming gills or becoming 
toothlike in age; white to tan or brown, sometimes bruising pinkish or reddish; tubes up to 
1.5 cm long. STALK absent. SPORE PRINT white; spores 7-11 x 2-3 microns, cylin- 
drical, smooth. 


HABITAT: Solitary or in groups on dead hardwoods or from wounds in living trees, 
occurring year-round (sometimes perennial); widely distributed. Its favorite host is willow, 
but it also occurs on birch and other hardwoods and very rarely on conifers. I have yet to 
find it in our area, perhaps because it is not fond of oak. However, it occurs 1n the Pacific 
Northwest and is very common ineastern North America. It produces a delignifying decay 
of the sapwood. 


EDIBILITY: Not edible. 


COMMENTS: The maze-like (“daedaloid”) pattern of the pores is characteristic of this 
species and several others, all of which were originally placed ina single genus, Daedalea. 
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The configuration of the pores is extremely variable, however, leading to confusion with 
Lenzites and Gloeophyllum (when they form gills), and dozens of other polypores(when 
they are not noticeably daedaloid). This species can usually be recognized, however, 
by its relatively thin, corky, fan-shaped, brown to grayish cap with a bald, often zoned 
surface. The depth of the tubes and thickness of the cap are also quite variable, depending 
on how old the fruiting body is, but the tube walls are never as thick as those of Daedalea 
quercina (see photo at top of p. 586). Daedalea confragosa is an older name for it. Other 
species: Daedaleopsis ambigua is a similar southern species with a whiter cap. Cerrena 
(=Daedalea) unicolor has a thin, hairy, white to grayish (or greenish from a coating of 
algae) cap and pallid to grayish or even blackish mazelike pores that often break up to 
form small “teeth.” It is common on dead hardwoods in many regions, but not ours. For 
other “daedaloid” species, see Daedalea quercina and Gloeophyllum saepiarium. 


Lenzites betulina (Gilled Polypore) 


FRUITING BODY usually annual; shelflike, bracketlike, or forming rosettes; tough and 
leathery. CAP 2-13 cm broad, nearly round to fan-shaped in outline; surface dry, velvety 
or hairy, with narrow concentric zones or grooves of various colors: whitish, tan, buff, 
gray, brown, yellow-brown, dull orange, etc. (or in old age often greenish from algae). 
Flesh thin (1-2 mm), tough, white. GILLS platelike, often branching toward the margin 
or forming elongated pockets (especially in young specimens); white or whitish, drying 
dingy yellowish or darker, often wavy in age. STALK absent or rudimentary. SPORE 
PRINT white; spores 4-7 x 1.5-3 microns, cylindrical to sausage-shaped, smooth. 


HABITAT: Scattered or more often in overlapping rows, columns, or shelving masses on 
rotting hardwood logs and stumps (rarely on conifers); widely distributed and very 
common in our area throughout the year, often sharing logs with Trametes versicolor and 
Stereum hirsutum. The species epithet means birch, but it grows ona wide range of hard- 
woods, especially oak and willow. It produces a delignifying decay of the sapwood. 


EDIBILITY: Inedible, but dries nicely. If you are adamant about trying it, see comments 
on the edibility of Trametes versicolor for cooking suggestions. 


COMMENTS: This species is an excellent example of convergent evolution—a gilled 
fungus that is not anagaric. Inall respects save the gills it is a typical polypore—the multi- 
colored, hairy, zoned cap bearing an uncanny resemblance to Trametes species. In fact, it 
sometimes can’t be distinguished from those mushrooms withoutexamining the underside 
of the cap. It canalso be confused with Gloeophyllum, which has brown gills, and Daedalea 
and Daedaleopsis, which have “daedaloid” (elongated or mazelike) pores. Ineastern North 
America, L. betulina often shows orange tones on the cap, whereas in our area it is usually 
quite dull in color (grayish, buff, etc.). 


Lenzites betulina is a common hard wood-loving polypore with a hairy zoned cap and gills instead 
of pores. It is often found with Trametes versicolor. 
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Gloeophyllum saepiarium —_ (Rusty Gilled Polypore) 


FRUITING BODY annual; shelflike or bracketlike, leathery when fresh, rigid when dry. 
CAP 2-12 cmbroad, more or less fan-shaped in outline; surface dry, hairy to nearly smooth, 
concentrically zoned or ridged and often radially wrinkled, rusty-brown to dark brown or 
maroon-brown, often with brighter (yellow, orangish, etc.) zones, but sometimes fading or 
weathering to grayish; margin orange, yellow, or whitish when actively growing. Flesh 1-5 
mm thick, yellow-brown to rusty-brown. GILLS close, ochre to yellow-brown or rusty- 
brown becoming brownish in old age, often fused to form elongated pores or sometimes the 
underside of cap entirely poroid or even toothlike. STALK absent. SPORE PRINT white; 
spores 8-13 x 3-5 microns, cylindrical, smooth. Cap tissue blackening in potassium 
hydroxide (KOH). 


HABITAT: Solitary or in groups or overlapping tiers on dead conifers (or occasionally 
dead hardwoods, particularly aspen); very widely distributed. I have yet to find it in our 
area, but it is very common in the Southwest, Pacific Northwest, and the mountains of 
California. It causes a rapid carbonizing decay (brown rot) of both the heartwood and 
sapwood, and along with G. trabeum (see comments), is a pest of telephone poles, struc- 
tural timber in houses and bridges, etc. 


EDIBILITY: Inedible. 


COMMENTS: Formerly known as Lenzites saepiaria, this common conifer-lover, like 
the hardwood-loving Lenzites betulina, typically has gills instead of pores (see photo on 
p. 588). However, the gills are not white and the flesh is rusty-brown—a typical feature of 
Gloeophyllum. The gills at times join to form mazelike pockets and sometimes there are 
pores instead of gills (leading to confusion with Daedaleaand Daedaleopsis), but the rusty 
to orange-yellow colors of the cap are distinctive. A related species, G. trabeum, hasa gray 
to brownish, unzoned cap. It usually grows on dead hardwoods (but occasionally on 
conifers), and is more apt to have mazelike pores than gills. It is said to be common on the 
woodwork of automobiles! Another unzoned species, G. striatum, occurs only on dead 
juniper and cypress. Other species: Osmoporus odoratus is rather similar in color to 
G. saepiarium, but usually has pores on the underside of the cap and often has an aniselike 
odor when fresh. It is widely distributed and produces a brown rot in dead conifers. 


SCHIZOPHYLLUM 


SCHIZOPHYLLUM 1s unique by virtue of its longitudinally split or grooved gills (see 
description and photographs). It has few close relatives and is placed in its own family, 
the Schizophyllaceae, by most taxonomists. It looks like a polypore, however, and is 
treated as one here. One cosmopolitan species is described here. 


Schizophyllum commune (Split-Gill) 


FRUITING BODY shelflike or with a narrowed base, tough and leathery both fresh and 
dry. CAP 1-4 cm broad, more or less fan-shaped (or vase-shaped if stalk central); surface 
dry, densely hairy, white to grayish-white, gray, or sometimes brownish-gray when wet; 
margin usually lobed and inrolled in dry weather. Flesh tough, leathery, thin, pallid or 
grayish. GILLS radiating from point of attachment, well-spaced, white to grayish; edges 
appearing split or grooved lengthwise (i.e., cuplike in cross-section), rolling back in dry 
weather. STALK absent or present only asa narrowed basal point ofattachment. SPORE 
PRINT white; spores 34 (6) x 1-1.5 (3) microns, cylindrical, smooth. 


HABITAT: Scattered or in groups, rows, or fused clusters on hardwood sticks, stumps, 


Schizophyllum commune. This close-up shows how each gill is actually composed of two adjacent 
plates. Note hairs on cap. 


logs, etc.; distribution worldwide. It survives dry spells by folding back its gills, and hence 
can be found practically year-round. In our area it is common on oak, producing a white 
rot (delignifying decay) in its host. 


EDIBILITY: Too small and tough to be of value. However, some natives of Madagascar 
are said to chew them, for reasons unknown. 


COMMENTS: The hairy white to grayish cap of this farflung fungus is reminiscent of the 
common bracket polypores in the genus Trichaptum. However, the peculiar manner in 
which the gills split lengthwise is unique. The “split” gills are actually two adjacent plates 
which separate and roll up in dry weather, thus protecting the spore-bearing surface 
(see photographs). Specimens sealed in a tube in 1911, then moistened 50 years later, 
unrolled their gills and began shedding spores! Schizophyllum has been widely used in 
genetic studies because it fruits readily in the laboratory. Trogia (=P licaturopsis) crispa of 
eastern North America is a related mushroom with crisped (wavy) gills and a tough, hairy, 
tan to yellowish cap. 


Schizophyllum commune. Left: Mature specimens. Cap color ranges from pure white to brownish or 
grayish. Right: A close-up of the “split” gills. 
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TRAMETES & Allies 


Fruiting body small to medium-sized, usually annual but persistent; tough and leathery even when 
fresh; growing shelflike or bracketlike on wood (usually dead wood), often in masses. CAP often 
hairy or velvety and zoned concentrically, usually thin. PORES variously colored, oftenminute and 
barely visible, round to angular or becoming toothlike or rarely gill-like; tubes usually shallow, one 
layer only. STALK absent or rudimentary. SPORE PRINT whitish to yellowish (when obtain- 
able). Spores typically oblong to cylindrical or sausage-shaped, smooth. 


GROUPED here are a number of smallish tough or leathery bracket fungi. The fruiting 
bodies are much thinner than those of the perennial polypores or “conks,” and are not soft 
and spongy when fresh as in 7yromyces. Inage the tube walls may break up to form small 
“teeth,” but do not normally form the mazelike pattern characteristic of Daedalea and 
Daedaleopsis. 

The various genera treated here are not closely related and can easily be distinguished 
by pore (not spore!) color. The most common genus, Trametes, usually has a zoned cap 
and white to dingy buff pores. Trichaptum, also abundant, has violet to brownish pores, 
while Bjerkandera and Datronia, with brownish to gray or black pores, and Pycnoporus, 
with brilliant red to orange pores, are less frequent. 

All five genera feed largely on dead wood—logs, branches, even twigs. They are by 
far the most numerous polypores, oftencompletely smothering their substrate in hundreds 
of shelving fruiting bodies arranged in attractive clusters or rosettes. Unfortunately, they 
are not tender enough to eat. Six widespread species are described here. 


Key to Trametes & Allies 


Pore surface bright saffron to orange-red or red . Pycnoporus cinnabarinus & others, p. 597 
Not as above (but fertile surface may be rosy, violet, or rusty-reddish) ................4- 2 


Fertile surface (or pores) typically rosy, violet, or with a distinct violet tinge when fresh ... 3 
Fertile surface not rosy or violet-tinged, or rarely with a very faint lavender tinge (and then 
PROMMMNEIOM POplak Ol WOW) .c..cce+ ese cee teases st eee eet eo en. ee 4 


No = = 


3. Cap pinkish to reddish or brown when fresh (never white), often fairly thick; pores rosy when 
ACS reeeeIeIS .. . SRMBRRRRPENS reemete ne emma tae Rare ec ae (see Ganoderma, Fomitopsis, & Allies, p. 574) 
Not as above; pores tinged violet or lavender when fresh; cap thin and differently colored . 8 


4. Fruiting body fleshy (watery or spongy) when fresh (but may toughen in age) and either staining 
rusty-reddish when handled or in age or with bluish spores and bluish or bluish-gray-tinged 
[Ole SUC ee nce een (see Tyromyces & Allies, p. 597) 
CP oe 0G nn ee a ee a | 2) 


Pore surface brown (or gray from a hoary coating), the tubes often of unequal length or slotlike 
(see photo on p. 596) but not usually forming “teeth”; cap very thin, brown to blackish, velvety 
(but not coarsely hairy) when fresh, usually zoned ............... Datronia mollis, p. 595 

Not assabove(but pores may be brown or grayish)». .:........ bepress 6 


Pore surface (tube walls) often breaking up in age to form numerous small “teeth”; cap typically 
i) ee’ i en ee eee YM ec ok 7 
NOt aS AD0VEs 2 cen: bay ae adieu en we we de ae ORD el teas We EE ie ec 9 


7. Pore surface usually grayish to smoky-brown or even blackish in age; cap usually zoned con- 
centiieallya moms ca ee eee ee Cerrena unicolor (see Bjerkandera adusta, p. 596) 
7. Pore surface violet-tinged, brown, or occasionally pallid; cap zoned or unzoned ......... 8 


8. Cap commonly up to 7 cm broad; found mainly on hardwoods, especially common in eastern 
ING@piAMeriCainn tts Umea sn Met es Trichaptum biformis (see T. abietinus, p. 593) 
8. Cap usually less than 4 cm broad, or if larger then usually with gills on underside; found mainly 
on conifers; common and widespread .............000eeeee Trichaptum abietinus, p. 593 


9. Pore surface soon gray to smoky-brown or black; pores small to minute (3-7 per mm), not 
pallid when young or if so then tubes usually separated from flesh by a narrow dark line .. 
ae pin bee lg oe ole oe ee oe oso SO 5. ee Bjerkandera adusta & others, p. 596 

9. Not with above features (but pore surface may become beige or slightly grayishinage) .. 10 
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10. Cap smooth (bald) or nearly so, or if not then growing on living cypress or juniper and causing 


BDL OWE TOUN cee, Se erer ate teeter AP act h ony eee Ne eva Goo (see Tyromyces & Allies, p. 597) 
10. Notas above; cap hairy or velvety; very common, usually on dead wood .............. lt 
11. Cap typically /acking marked concentric zones, grayish to ochraceous to tan or tawny; found 
mainly on poplar, willow, or birch;notcommon ........ (see Tyromyces & Allies, p. 597) 
11. Cap usually zoned and/or differently colored; very common on many trees (including poplar, 
Milloweandeaich | cee oe eee ieee ew... 12 
12. Cap typically 2-7 (10) cm broad, usually with zones of contrasting colors; surface velvety or 
with velvety zones alternating with silky-smooth zones ....... Trametes versicolor, p. 594 
12. Cap 2.5-10 cm broad or more, usually hairy throughout, the zones not sharply contrasting 
ucolir hake |) a a Tae Trametes hirsuta & others, p. 595 


Trichaptum abietinus —__(Violet-Pored Bracket Fungus) 


FRUITING BODY shelflike or bracketlike, toughand leathery when fresh, rigid whendry. 
CAP |4 cm broad, fan-shaped to kidney-shaped or elongated in outline; surface dry, 
covered with coarse, stiff hairs; usually concentrically zoned or grooved, white to grayish, 
but old weathered specimens often greenish from algae or blackish; margin often wavy. 
Flesh very thin (up to | mm thick), tough, pale gray to brownish or purplish. PORES 24 
per mm, round to angular butinage oftenirregularly torn or toothlike; whitish to brownish 
but usually tinged bright lavender to purplish when fresh, especially toward cap margin; 
duller or browner in age; tubes very shallow (up to 3 mm long). STALK absent. SPORE 
PRINT whitish; spores 4-8 x 2-4 microns, cylindrical or sausage-shaped, smooth. 

HABITAT: In groups, shelving masses, or overlapping tiers on decaying conifers; widely 


distributed and common practically year-round. It is said to be the most important de- 
lignifier of coniferous slash in North America. In our area it favors Douglas-fir and pine. 


EDIBILITY: Boil for 26 hours, squeeze thoroughly, and serve forth. 


COMMENTS: Also known as Hirschioporus abietinus, this little polypore is roughly to 
rotting conifers what Trametes versicolor and Lenzites betulina are to rotting hardwoods 
—overwhelmingly abundant. The violet-tinged pores (when fresh) that break up into 
“teeth” are the best field character. The cap is usually zoned, but not multicolored as in 
Trametes versicolor. Fomitopsis cajanderi has rosy pores, but is much thicker and hasa 
reddish to brown cap. Other species: 7. biformis (better known as Hirschioporus par- 
gamenus) is a hardwood-loving version of T. abietinus with a cap 2-7 cm broad, violet- 
tinted pores that quickly become toothlike, and soft, velvety hairs on the cap. It is one of 
the most common polypores of eastern North America (even more abundant than 
Trametes versicolor!), often growing in huge masses that completely cover rotting logs, 
but is not as prevalent in the West. 7. abietinus var. abietis resembles the typical variety but 
is usually larger, weathers darker, and has “gills” instead of pores on underside of cap. 


Trichaptum (= Hirschioporus) abietinus is abundant on rotting conifers. Note hairy white cap. The 
fertile surface is violet-tinged when fresh and features pores, tiny spines, or even gills! 
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Trametes (= Coriolus) versicolor. This picture shows why it is called the “Turkey Tail.” Multi-colored 
zones on the cap are distinctive. 


Trametes versicolor Color Plate 158 
(Turkey Tail; Many-Colored Polypore) 


FRUITING BODY shelflike or bracketlike, thin and leathery when fresh, rigid or slightly 
flexible when dry. CAP 2-7 (10) cm broad, tongue-shaped becoming fan-shaped, or 
growing in circular rosettes; plane or wavy; surface dry, velvety (covered with fine hairs) 
or silky, strongly zoned with narrow, concentric bands of contrasting colors (but more 
uniformly colored in sheltered situations), hairy zones usually alternating with silky- 
smooth ones; colors extremely variable: a mixture of white, gray, brown, yellowish-buff, 
bluish, reddish, or black (or even greenish from a coating of algae), or sometimes dark 
brown with a white margin; margin often wavy and white orcreamy when actively growing. 
Flesh very thin (1-2 mm), tough, white. PORES white to dingy yellowish, minute (3-5 per 
mm) but visible; tubes shallow(up to2 mm long).ST ALK absent orrudimentary. SPORE 
PRINT white or yellowish; spores 4-6 x 1.5-2.5 microns, cylindrical or sausage-shaped, 
smooth. 


HABITAT: Typically in groups, rows, tiers, shelving masses, or overlapping clusters on 
logs, stumps, and fallen branches of dead hardwoods (particularly oak), sometimes also 
on wounds in living trees and rarely on conifers; very common and widely distributed. It is 
abundant in our oak woodlands year-round, but fruits mainly in the winter and spring—it 
can be seen on almost any jaunt through the woods. It causesa general delignifying decay of 
the sapwood, and along with 7. hirsuta, is sometimes parasitic on wounded fruit trees 
and lilac bushes. 


EDIBILITY: Boil for 62 hours, squeeze thoroughly, and serve forth. 


COMMENTS: Our most common polypore, this species is well known—by sight if not by 
name—to everyone who spends time inthe woods. The multicolored, concentrically zoned 
caps do not decay readily, making beautiful ornaments, brooch clips, earrings, and 
necklaces. The multiplicity of colors is both its most bewildering and most distinctive 
characteristic—no two are colored quite alike. Other Trametes species are less radically 
colored and/or hairier (see 7. hirsuta). Stereum species are superficially similar, but 
lack pores; Trichaptum species have violet-tinged to brownish pores. Synonyms include 
Coriolus versicolor, P olystictus versicolor, and Polyporus versicolor. 
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Trametes hirsuta. This species resembles T. versicolor, but is not as colorful and is often larger. 


Trametes hirsuta (Hairy Turkey Tail) 


FRUITING BODY shelflike or bracketlike, tough and leathery when fresh, fairly rigid 
when dry. CAP 2.5-15 (30) cm broad, fan-shaped to nearly circular in outline; surface 
dry, densely and conspicuously hairy to coarsely velvety, usually concentrically zoned or 
grooved, but the colors of each zone dull and not sharply contrasting; whitish to grayish, 
yellowish, dull ochre, buff, beige, or pale brownish, the marginsometimes darkerand often 
wavy (but entire surface sometimes greenish from algae). Flesh tough, white (or pale 
brownish to yellowish in age), 1-5 mm thick. PORES (1) 24 per mm, white to dingy 
yellowish or buff when fresh, often tinged brownish or gray in age; tubes 1-3 (5) mm long. 
STALK usually absent. SPORE PRINT whitish or pallid; spores 4.5-7.5 x 1.5-3 microns, 
cylindrical to sausage-shaped, smooth. 


HABITAT: Solitary or more often in groups, fused rows, or overlapping clusters on dead 
hardwoods (or occasionally conifers); widely distributed throughout the northern hemis- 
phere. It occurs year-round in our area on oak, alder, and other hardwoods, but is rather 
uncommon, at least in comparison to 7. versicolor. Like the latter species, it causes a 
general delignifying decay of the sapwood and sometimes parasitizes fruit trees. 


EDIBILITY: T ough and hairy (but see 7. versicolor for cooking suggestions). 


COMMENTS: This lesser known cousin of 7. versicolor is thicker and often larger than 
that species, but not as brightly colored. Also, the cap is hairier. 7. occidentalis is a very 
similar, slightly larger species with a southern and tropical distribution. It is so similar, 
in fact, that the two may very well be forms of a single wide-ranging species. For a list of 
synonyms for 7. occidentalis, see p. 550. Lenzites betulinalooks quite similar fromthe top, 
but has gills on the underside of the cap. Other species: 7. velutina is very similar, but hasa 
more velvety cap and its pores are often smoky-tinged; 7. pubescens is smaller and has a 
white to grayish-yellow, silky-hairy cap with a radially striate margin plus a somewhat 
fleshier texture when fresh; both occur on hardwoods and are widely distributed. 


Datronia mollis 


FRUITING BODY annual; bracketlike or at times resupinate; tough when fresh or dry. 
CAP (when present) 1-7 cm broad, shelflike and often wavy; surface umber-brown and 
velvety when fresh but becoming smooth and dark brown to blackish inage; usually zoned 
concentrically. Flesh thin, tough, pale brown, often separated from the velvety surface 
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Left: Close-up of slotlike pores of Datronia mollis. Right: Dark gray pore surface of Bjerkandera 
adusta. 


by a thin dark line. PORES 1-2 per mm, often becoming elongated and sinuous (slot- 
like); brown, but covered with a hoary bloom when fresh that gives them a grayish appear- 
ance, the bloom rubbing off easily (1.e., surface bruising brown); tubes 0.5-5 mm long. 
STALK absent. SPORE PRINT whitish; spores 8-11 x 2.5-4 microns, cylindrical, smooth. 


HABITAT: Usually in groups on dead hardwoods, but also reported on conifers; widely 
distributed and fairly common, but often overlooked because of its small size. In ourarea 
I have found it several times in the winter and spring on dead oak. It causes a delignifying 
decay of the sapwood. 


EDIBILITY: Unknown, but like myself, too small, thin, and tough to bother with. 


COMMENTS: Formerly known as Trametes mollis and Daedalea mollis, this small, 
nondescript hardwood-lover is best recognized by its thin, tough, velvety cap and grayish 
to brown, slotlike pores (see photograph). It is most likely to be confused with Bjerkandera 
species, but has larger pores and a thinner cap. 


Bjerkandera adusta (Smoky Polypore) 


FRUITING BODY shelflike or bracketlike, several often fused together; tough or corky 
when fresh, rigid when dry. CAP(s) 1.5-7 cm broad, plane or wavy, elongated or fan- 
shaped in outline; surface white to tan, smoky-gray, or grayish-brown, dry, finely hairy 
(velvety or suede-like) to nearly smooth; margin whitish when young, darkening or black- 
ening in age. Flesh thin (1-4 mm), tough, white becoming grayish or brown; odor fungal, 
taste often rather sour. PORES very minute (5-7 per mm), scarcely visible, at first whitish 
and darkening where bruised, but soon becoming gray or smoky throughout, and finally 
blackish; tubes shallow (up to 2 mm long). STALK absent. SPORE PRINT white or 
yellowish; spores 4-6 x 2.5-3 microns, elliptical, smooth. 


HABITAT: On dead hardwoods (or rarely conifers), usually in dense, overlapping or 
fused clusters; widely distributed. It is fairly common in our area throughout the mush- 
room season, but not nearly as abundant as T. versicolor. It produces a general deligni- 
fying decay of the sapwood, giving it a whitish-flecked appearance. 


EDIBILITY: Unequivocally inedible. 


COMMENTS: The gray to black pore surface is the principal fieldmark of this small, 
tough bracket fungus. Gloeoporus adustus is a synonym. B. fumosa is a very similar 
species that is somewhat larger and thicker; it has slightly larger, pale gray to smoky- 
brown (rarely black) pores, larger spores, and a stronger (aniselike to unpleasant) odor. 
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BJERKANDERA ao) 


In both species, but particularly B. fumosa, a thin dark line separates the pores from the 
flesh. Intermediate forms occur, however, and it is questionable whether the two are 
distinct. Cerrena unicolor (see comments under Daedaleopsis confragosa) is somewhat 
similar, but its grayish to blackish spore-bearing surface usually breaks up into small 
flattened “teeth”; it is widely distributed on hardwoods. 


Pycnoporus cinnabarinus (Red Polypore) 


FRUITING BODY shelflike, tough when fresh, nearly rigid when dry. CAP 2-12 cm 
broad, nearly round to elongated or fan-shaped in outline; surface dry, smooth or finely 
hairy, wrinkled or warty, bright orange to orange-red, red, or cinnabar-red, but fading 
in age. Flesh red to yellowish-red, tough, up to 1.5 cm thick. PORES 2 per mm, bright 
orange to orange-red or red, scarcely fading; tubes 1-6 mm long. STALK absent. SPORE 
PRINT white; spores 5-6 x 2-2.5 microns, oblong-elliptical, smooth. Cap tissue staining 
magenta or black in potassium hydroxide (KOH). 


HABITAT: Solitary or in groups on dead hardwoods (particularly cherry, but also oak, 
birch, etc.) or occasionally on conifers; mainly northern in distribution. I have not found 
itin California, but it occurs in the Southwest and Pacific Northwest and is quite common 
in eastern North America. The very similar P. sanguineus (see comments) is prevalent in 
the southern United States and tropics. 


EDIBILITY: Too tough to be edible, but makes a colorful ornament. 


COMMENTS: The beautiful bright red to orange color of the pores makes this one of the 
easiest of all polypores to recognize. The cap may fade in age, but the pores will retain their 
color for years if stored properly. The fruiting body is not spongy when freshasin Phaeolus, 
and has much smaller pores. P. sanguineus is a closely related brilliant red to orange-red 
southern species with a thinner (up to 5 mm) cap. Aurantioporus croceus has saffron to 
bright orange pores when fresh; it is also larger (cap 5-30 cm broad) and softer when 
fresh, and grows on eastern hardwoods. 


TYROMYCES & Allies 


Fruiting body typically small to medium-sized (occasionally large)and annual; usually soft, watery, 
spongy, or cheesy when fresh, becoming tougher in age; growing shelflike or bracketlike on wood. 
CAP usually dull colored (white, gray, etc.), cottony or hairy to smooth, usually not zoned. Flesh 
usually white, pallid, or pale brown. PORES minute to fairly large, usually white, pallid, or yellow 
when fresh, but sometimes bruising darker. STALK absent or rudimentary or present only as a 
narrowed, lateral extension of the cap. SPORE PRINT white or bluish (when obtainable); spores 
usually smooth and cylindrical or sausage-shaped. 


TYROMYCES is an undistinguished genus of fairly forgettable, fan-shaped to hooflike 
fungal fructifications with a fleshy rather than leathery texture when fresh. The latter 
feature distinguishes them from Trametes and other tough, bracketlike polypores. 

Over 20 species of Tyromyces occur in North America. Most cause brown rots in 
dead conifers (in contrast to Trametes, which causes white rots in dead hardwoods). 
However, a few common species (e.g., 7. chioneus) occur on hardwoods. Despite their 
fleshiness they are not good edibles, being infrequent, indigestible, and insipid. 


Key to Tyromyces & Allies 


1. Spore print bluish or bluish-gray; fruiting body often tinged blue or bluish-gray, especially 
aL Cap Mabey: oa. am oe re ee ee Tyromyces caesius & others, p. 599 
PRA Qi SSG 6 oie ene ee ee oie ta as ewe Z 
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POLYPORACEAE & ALLIES 


Fruiting body spongy, watery, or cheesy when fresh and quickly staining rusty-reddish or red- 
dish-brown when handled or in age (especially the pore surface) or staining yellow and then 


rusty reddish; usually foundsondead Comers eye 3 
Not as above (but pore surface may stain pinkish-red if found on dead hardwoods) ...... 4 
Pores averaging 3-5 per mm, usually staining yellow before reddening .... 7. fragilis, p. 600 


Pores averaging 1-3 per mm, reddening directly ... 7. mollis & others (see T. fragilis, p. 600) 


Upper layer of cap very soft(marshmallow-like) when fresh( but may toughen in age); cap often 
elongated and narrow, its margin often projecting below the pore surface; found only on dead 


mountain conifers (usually above 4,000 ft.) ..................08. T. leucospongia, p. 600 
Not as abOVe ~~ ageseeres: Fepesmenermnd eres eae « ne Le near 5 
Tube walls soon breaking up to form spines or“teeth”; cap white to ochre .............. 6 


Not as above (but tube walls may sometimes be toothlike or partially toothlike in old age) . 7 


Found on conifers; “teeth” 5-10 mm long Spongipellis pachyodon(see T. leucospongia, p. 600) 
Found mainly on hardwoods (rarely conifers); “teeth” 1-5 mm long; cap hairy, white, leathery; 
URSIN V GE VST INLIN, ccs et Seton ca eat Me re Irpex lacteus 


Either pore surface staining dark brown to gray or black when bruised ordried and fruiting body 
often large or forming white to creamy rosettes on tropical and subtropical hardwood stumps 
and roots or fruiting body with very dense, heavy flesh that dries bone-hard; usually growing 


in groups oralusters- *@. = @ = (see Polyporus, A lbatrellus, & Allies, p. 554) 
Noasrboncuy os, ... 2S, , _aEE. pee, ee... ee, eee 8 
Cap small (up to4 cm), with a narrowed stemlike base T. floriformis (see T. chioneus, p. 599) 
INCU GRA DONG oe el eee eee es us ok eg ee ge 9 
Found on incense cedar; fruiting body fairly large (7 cm broad or more when mature) and pore 

Suntace usually yellow or yellowish wWhenmmtreslmy ..........5.0<6+000005 T. amarus, p. 601 
Notas above (usually toundion-aditicnem@hest) ........2msc......-+ os eee 10 
Found on cypress or juniper (usually living); fruiting body very tough or corky, even when 

CS ee ee, .ae nies: Th. ranks T. basilaris (see T. chioneus, p. 599) 
Not as above; tsudlly found emadifiexent ost ..%..2....°.0e8.. 2. See ees 11 


Fruiting body leathery or corky when fresh; cap lacking scales and usually bald or nearly bald, 
often concentrically zoned or furrowed near margin; pores varying from mazelike to round, 
sometimes staining pinkish-red when bruised; found almost exclusively on hardwoods .... 
A: eR ee te ee ere Mrmr are cee eee er (see Daedaleopsis confragosa & others, p. 588) 


isPer AS ADOVE 1 5, cv 52. 05 y MM 2k oo gs BOE A es os ee 2 
Pores fairly large (usually averaging | mm broad or more in widest dimension) ......... 13 
Imgkes simeller (ayenaemm 1-5 perm) .. 2... =. pane Gees - sx be we hens Beh ees be Ihe) 


Pores hexagonal or angular and usually arranged in radiating rows, orif not then cap ochre-buff 
to tan, often with darker pene rudimentary stalk often present; found on or near hardwoods 
ee ee ee (see Polyporus, Albatrellus, & ANlies, p. 554) 

Not as above; cap smooth or hairy but not normally with scales ..................0005 14 


Cap 4-30 cm broad and 3-8 cm thick, spongy or watery when fresh, the margin usually thick; 
Hound On hardwWOOds ec ccce cue co oe Sy ee ee T. unicolor (see T. leucospongia, p. 600) 
UN) GOL CUM NEO) ca aeerag gees era rg Uti aera rere a eee NR RTE ate RE ETS NMA Me NRE. BENINETRS 15 


Cap often poorly developed or rudimentary; tubes often unequal in length; pores large or 
(171 Meee reel TE ECR ENR Pree Sec emma, Pao tron paar ER (see Poria & Allies, p. 602) 
Not as above; cap usually well-developed and poressmall ............ 0.0.0.0 cece eee 16 


Fruiting body tough (corky or leathery) even when fresh; pore surface often grayish to smoky- 
brown in age or when dry; found mainly on poplar, willow, or birch ................. le 
Notas above; fruiting body usually watery, spongy, orcheesy when young( but often toughening 
Inka se); LOMnGdian aevanicigor NOSUS wie. ee a. eee Re. ee ee 18 


Odor aniselike when fresh; cap hairy orsmooth ....... Coriolellus (=T rametes) suaveolens 
Odor not gutSelikescap amy. Bee ee ere ee eo ha Funalia trogti 


Odor fragrant when fresh and taste not bitter; usually found on hardwoods T. chioneus, p. 599 
Odor not fragrant and/or taste bitter; found on hardwoods or conifers ................ 19 


TYROMYCES & ALLIES oo9 


19. Taste bitter; usually found on conifers .. 7. guttulatus & T. stipticus (see T. chioneus, below) 
19. Taste not bitter; on hardwoods or conifers 7. tephroleucus & others (see T. chioneus, below) 


T yromyces caesius (Blue Cheese Polypore) 


FRUITING BODY shelflike or bracketlike, soft and spongy or watery when fresh, 
tougher when dry. CAP 1-5 (8) cm broad, fan-shaped to semi-circular in outline; surface 
white to gray, but usually tinged or mottled bluish or blue-gray, especially toward the 
margin; covered with soft, whitish hairs; not zoned. Flesh up to 1 cm thick, white or aging 
gray to yellowish, spongy when fresh; odor often sweetish. PORES 2-4 per mm, white or 
colored like cap; tubes 2-8 mm long. STALK absent. SPORE PRINT pale ashy-blue; 
spores 3-6 x 1-2 microns, cylindrical or sausage-shaped, smooth. 


HABITAT: Solitary or in small groups on decaying wood of both hardwoodsand conifers; 
widely distributed and fairly common but rarely occurring in large numbers. In our area 
it can be found practically year-round. It is associated with a brown carbonizing decay. 


EDIBILITY: Unknown. 


COMMENTS: The delicate bluish-gray tint to the cap and soft texture when fresh 
distinguish this unobtrusive polypore. Other species: 7. perdelicatus also has pale bluish 
spores, but the cap is smaller (up to 2 cm broad) and not normally bluish, and the taste is 
bitter. It is fairly common on dead conifers in the Pacific Northwest. 


Tyromyces chioneus —_ (White Cheese Polypore) 


FRUITING BODY shelflike or bracketlike; fleshy and rather soft or spongy-watery when 
fresh, rigid and tough when dry. CAP 2-12 cm broad, fan-shaped to semi-circular, broadly 
convex to plane; surface smooth or slightly hairy, pure white to buff, yellowish-buff, or 
watery gray, not zoned. Flesh 2-15 mm thick, white; soft and spongy witha fragrant odor 
when fresh, crumbly when old and dry. PORES 3-5 per mm, white to creamy or yellowish; 
tubes 1.5-3 (7) mm long. STALK absent. SPORE PRINT white; spores 3.5-5 =< 1-2 
microns, cylindrical to sausage-shaped, smooth. 


HABITAT: Solitary or in groups on dead hardwoods or occasionally on dead conifers; 
widely distributed and common, but rarely fruiting in large numbers. In our area it is fairly 
frequent in the fall and winter, especially on oak. It produces a wet, stringy delignifying 
decay of the sapwood. 


EDIBILITY: Unknown. 


COMMENTS: The pale color, spongy or cheesy texture when fresh, modest size, 
fragrant odor, and absence of any staining reactions are the principal characteristics of this 
polypore, which is better known as 7. albellus. There are a number of more or less similar 
white or pallid Tyromyces species that are best differentiated microscopically, including: 7. 
tephroleucus (=T. lacteus), with a mild odor, on both hardwoods and conifers; T. galac- 
tinus, common on hardwoods in eastern North America, with a hairier cap and elliptical 
spores; T. balsameus, small, thin, with a faintly zoned cap, on conifers; 7. spraguei, witha 
cap margin that stains greenish or blackish when young and nearly round to elliptical 
spores, on hardwoods; 7. guttulatus, often larger (cap up to 16 cm broad), with circular 
spots, pits, or droplets on the cap, growing mainly on conifers; 7. stipticus (=T. immitis), 
even more bitter but lacking spots or pits, on conifers; 7. floriformis, usually bitter but 
small(cap up to4 cm broad) and petal-like(.e., the cap has a narrowed, stemlike base), on 
conifers; and 7. basilaris, tough, attacking living juniper and cypress trees (including 
Monterey cypress). 7. spumeus should also be mentioned. In contrast to T. chioneus, 
nearly all of the above species produce brown rots (carbonizing decays) in their hosts. 


Tyromyces fragilis, a nondescript polypore that stains rusty-yellow to reddish when handled. 


Tyromyces fragilis | (Rusty-Staining Cheese Polypore) 


FRUITING BODY shelflike or bracketlike, soft and spongy or watery when fresh; rigid 
and brittle when dry. CAP 2-10 cm broad, fan-shaped to elongated in outline; surface 
covered with soft white hairs that become matted in age; white, but becoming reddish to 
pinkish-red in age; staining yellowish, then rusty to reddish when handled. Flesh soft when 
fresh, white, discoloring like the cap surface. PORES 3-5 per mm, white, quickly bruising 
yellowish, then rusty-reddish; tubes 2-8 mm long. STALK absent. SPORE PRINT 
whitish; spores 4-5 x 1-2 microns, cylindrical to sausage-shaped, smooth. 


HABITAT: Solitary or in groups or fused clusters on rotting conifers; widely distributed. 
In our area it is fairly common (along with 7. mo/lis—see comments) in the fall and winter 
on pine and Douglas-fir. It produces a brown carbonizing decay in its host. 


EDIBILITY: Unknown, and like myself, likely to remain so. . 


COMMENTS: The tendency of all parts, especially the pores, to stain rusty-red when 
handled is the one noteworthy feature of this otherwise unnoteworthy polypore. There 
are several very similar reddish-staining species with slightly larger pores (1-3 permm) and 
thicker flesh (0.5-2 cm) that are best differentiated microscopically, including: 7. mollis, 
also common in our area, with a larger, smoother cap that stains rusty-red directly; T. 
transmutans, with dextrinoid spores; and Amylocystis lapponica, with amyloid cystidia 
and spores 7-11 microns long. 


T'yromyces leucospongia (Marshmallow Polypore) 


FRUITING BODY annual, shelflike or bracketlike to somewhat irregular; softand rather 
watery when fresh, but soon becoming tough and rigid except for the soft upper surface. 
CAP usually elongated (2-10 cm long and 1-5 cm wide), convex; surface white to buff, 
grayish-buff, pinkish, or even brown or cinnamon; usually velvety and very soft or spongy 
to the touch, but sometimes papery and fairly firm if the velvety layer wears away; margin 
usually extending below the pore surface and sometimes partially covering it. Flesh white 
and rather tough, but covered bya thick(up to1.5 cm), soft, spongy layer of cottony tissue 
that is pallid to pinkish-buff or cinnamon. PORES 2-3 per mm, angular and often 
becoming torn and markedly toothlike inage(orinterspersed with spines or“ teeth”); white 
when fresh, often discoloring (buff to tan, brownish, or cinnamon) in age or when dried; 
tubes 2-6 mm long. STALK absent or rudimentary. SPORE PRINT white; spores4-6 * 1|- 
1.5 microns, more or less sausage-shaped, smooth. 


HABITAT: Solitary to gregarious on dead conifers, usually fruiting from fissures in 
the bark; common at higher elevations throughout most of western North America. It 
usually fruits in the spring (often beginning its development under the snow), but the 
fruiting bodies persist for months without decaying, and can thus be found most anytime. 
It causes a brown (carbonizing) rot of both the heartwood and sapwood of its host. 


EDIBILITY: Not edible. 
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Tyromyces (=Spongiporus) leucospongia has a unique cottony or marshmallow-like texture. Note 
how the margin of the cap extends over the pore surface. 


COMMENTS: Also known as Spongiporus (or Spongipellis) leucospongia, this is one of 
my very favorite polypores because of the unique texture of its skin. The texture is difficult 
to describe, but it is undeniably soft—something like cotton candy (but not sticky) ora 
chamois-covered cotton ball, and also reminiscent of a “Nerf ball.” In age it may toughen 
and is not so readily identified, but the tendency of the margin to grow over the pore surface 
is also distinctive. Other species: Spongipellis pachydon (=Irpex mollis) is a widely 
distributed species that grows on conifers and has pores which soon become toothlike; itis 
tough, has a spongy skin only when very young, and lacks the extended cap margin of T. 
leucospongia. T. (=S pongipellis) unicolor is also widespread and spongy when fresh, but 
has larger pores(1 mm or more broad), nearly round spores, a thicker (3-8 cm) and larger 
cap, and grows on living or dead hardwoods (usually oak). 


Tyromyces amarus (Incense Cedar Polypore) 


FRUITING BODY more or less hoof-shaped, annual; soft and watery when very young, 
hard and rigid in age or whendry. CAP 7-30 cm broad and 4-20 cm thick, convex; surface 
downy when young, usually bald in age but often becoming roughened, wrinkled, or 
shallowly fissured; whitish or buff to pale brown, sometimes darkening or becoming 
more ochraceous as it dries; surface usually quite hard (or even crustlike) in age; margin 
thick and blunt. Flesh thick, soft when fresh but very hard when dry; yellowish to pale 
brown. PORES 2-3 per mm(but may fuse to form larger pores), yellowish to bright lemon- 
yellow when fresh, often discoloring with age or handling; tubes 5-15 mm or more long. 
STALK absent. SPORE PRINT white; spores 6-7.5 x 3.5-5 microns, elliptical, smooth. 


HABITAT: Solitary or occasionally several together on incense cedar (Libocedrus); 
known only from western North America, fruiting mainly in the late summer, fall, and 
early winter (but persisting year-round) wherever incense cedar occurs. It causes a de- 
structive carbonizing trunk rot that creates large tunnels in the wood. One third of all 
logged incense cedar is infected by it, and must either be rejected or used as “pecky cedar” 
for fencing and other purposes. 


EDIBILITY: Unknown, but too tough to be worthwhile. 


COMMENTS: This interesting polypore is restricted to incense cedar (although there 
is One report of it from Idaho, on fir). It might be mistaken for a conk (Fomitopsis or Phel- 
linus) because of its large size and tough texture in age, but the fruiting body is usually 
annual and quite watery when actively growing. The yellow pore surface and growth on 
incense cedar are the principal fieldmarks. 
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PORIA & Allies 


Fruiting body usually annual but sometimes perennial, resupinate (lying flat on the substrate); 
soft, tough, or chalky; growing on wood. CAP absent or rudimentary. PORES fairly large to 
minute; tube layer always present. STALK absent. SPORE PRINT white or yellowish. Spores 
elliptical to cylindrical, smooth. 


THIS large group of polypores is distinguished by its resupinate fruiting body: a simple 
layer of tubes devoid of cap and stem. In several other genera the fruiting body is some- 
times resupinate—especially when growing on the undersides of logs—but in Poria it is 
nearly always resupinate. 

Because they lack both a cap and stem, Porias are among the most lackluster of fleshy 
fungi—they just lie there on their logs, listless and limpetlike, unobtrusively going about 
their business while boletivores and polypores blatantly go about theirs. They usually 
grow on dead wood and play an important role in the forest ecosystem. A feware pests of 
structural timber in mines, cellars, and other dank places where the dismal, abysmal 
conditions are to their liking. 

More than 150 species of Poria have been described from North America, but identi- 
fication is a difficult, tedious, and time-consuming task. Like Polyporus and Fomes, 
Poria has been split into several smaller genera on the basis of microscopic and chemical 
characters beyond the scope of this book. T wo representative species are described here, 
and a few others are keyed out plus several resupinate species that belong to other genera. 
They represent but a fraction of the total number, however, and serious students will want 
to consult the technical literature on the subject. If the fruiting body is tough and possibly 
perennial, check the key to the conks (Ganoderma, Fomitopsis, Phellinus, & Allies). 


Key to Poria & Allies 


Spore-bearing surface composed of meandering veins that form shallow pits .............. 
SS rs Ee rene sy a Poeun Oe eee ee eer ar a Oe sr a (see Stereaceae & Allies, p. 604) 
Spore-bearing surface composed of a layer of tubes (pores) or sometimes “teeth” ........ 4 


—" 


Spore-bearing surface soon breaking up into small “teeth” and/or violet-tinged whenfresh 3 
Spore-bearing surface not normally violet-tinged or composed of “teeth” ............... 4 


Spore-bearing surface violet-tinged when fresh ............ (see Trametes & Allies, p. 592) 
Spore-beatme surace whitesoripallide = .....2m.......8-. (see Tyromyces & Allies, p. 597) 


Poresunace ana/ortiesh pinktororatice, salnion, Or reddish . SF). ©. ee 5 
Not as above; pore surface white to yellow or some shade of brownor gray ............. a 


Pores large (typically at least | mm broad); found on conifers (see Phaeolus alboluteus, p. 571) 
Poresaniiuted3-7penitiin) stoundbonhardWdods or conimiens® sere. men. eco ee nee 6 


2 Po fae oY 


Pore surface dark reddish-orange; fruiting body cheesy when fresh; pores scarcely visible 
(averaging 7-9 per mm); found mainly on hardwoods ............... 02000000 P. spissa 
Not as above; pore surface pink to salmon or brick-red ..... Chaetoporus euporus & others 


Flestiyellow-brown towusty=brown,darksbrowlimetc je. ..8...8 ... 8 eee 8 
Flesh white to creamy, straw-colored, yellowish, or beige (at least when fresh) .......... 10 


oss nN 


Found oncharred conifers; pores fairly large (1-2 per mm) and usually hexagonal; fruiting body 
Nonormally.percunial) =... .. ..ce Coriolellus carbonarius (see Poria corticola, p. 603) 
ee C2. 0S ene) pene a REE s 


1 9% 


Fruiting body either dark brown to black, hard, oftencrackedand cankerlike, and usually found 
on birch or fruiting body growing in sheets under the bark of living oak ................. 
ee a cs ee eee (see Phaeolus, Inonotus, Coltricia, & Allies, p. 566) 

9. Notas above; fruiting body usually perennial, quite tough or woody ..................45. 

eer eee ees, Oey ae e (see Ganoderma, Fomitopsis, Phellinus, & Allies, p. 574) 


10. Found on living cypress or juniper (causing a brown rot) ... (see Tyromyces & Allies, p. 597) 
WO; NOL AS @DOVE: 2 .icas chu eee os oo 8 Me an ogy i ee ee eee 1 


A member of the Poria corticola group. Note the absence of both cap and stem—most Porias consist 
solely of a layer of tubes. 


11. Fruiting body hard or woody even when fresh, the margin often incrusted; usually perennial 
We een eos Ce (see Ganoderma, Fomitopsis, Phellinus, & Allies, p. 574) 


ile Glee aln@ Ves Pw mes eames Dien le Cine io una Uae enc nrer ctu Seana teem eh yess 12 
12. Rudimentary cap often present; tubes often unequalinlength ....................00- 13 
2 ee OLA MAD OVE men sciess MASE: .. . LOL. , « SaptanMneauicn ean men heer gna rane taretze ts oe etary ene 14 
13. Pores large (1-3 mm in diameter) .... Coriolellus heteromorpha (see Poria corticola, below) 
Poe OLCS SitAllet wens saree eae! | Coriolellus sepium & others (see Poria corticola, below) 
14. Pore surface bright yellow; found on dead conifers ...... P. xantha (see P. corticola, below) 
14. Notas above(pore surface may be yellowish, but not bright yellow) ...............05- 15 


15. Fruiting body sometimes growing from an underground “tuber”; uncommon P. cocos, p. 604 
Lo AGES Scie RT) i es se a eee 16 


16. Pores averaging 4-6 per mm; fruiting body often perennial (with more than one tube layer) 
| ON, OM cca a oa eRe CR ERA OS OE Perenniporia subacida (see Poria corticola, below) 
16. Pores larger than above and/ or fruiting body not perennial P. corticola & many others, below 


Poria corticola (Boring Poria) 


FRUITING BODY usually annual, rather tough; resupinate (consisting of a simple layer 
of tubes). CAP absent or sometimes present as a free margin. Flesh thin, white, fibrous but 
rather soft when fresh. PORES white or creamy, discoloring to pale tan in age or upon 
drying, |-4 per mm; tubes 3-10 mm long, rather soft when fresh but drying rigid and tough. 
STALK absent. SPORE PRINT white; spores 5-8 x 3-5 microns, broadly elliptical, 
smooth. Cystidia present among the basidia. 


HABITAT: Solitary or more often in rows or fused masses on rotting hardwood logs and 
branches, less commonly on conifers; widely distributed and fairly common in our area 
practically year-round. It produces a white rot; many similar species occur on conifers. 


EDIBILITY: The entire group is worthless from an edibility standpoint. 


COMMENTS: This species typifies a large number of white to yellowish Porias that can 
only be differentiated microscopically. Another common species, Perenniporia subacida, 
is often perennial (i.e., with more than one tube layer). It is usually creamy or yellowish, 
has minute pores(4-6 per mm), occurs on both hardwoodsand conifers, and is particularly 
abundant in the Pacific Northwest. There are several similar species that cause brown rots 
in structural timber as well as in dead conifers and hardwoods, including: P. vaillantii, 
white to yellowish; P. incrassata, white to yellowish but drying grayish-brown to black and 
with yellow spores; P. xantha, yellow or yellowish-white with a crumbly or chalky 
texture, bitter taste, and minute pores; and P. sequoiae, which infects the butts of living 
redwoods. Several Coriolellus species should also be mentioned. They were formerly 
placed in 7rametes because they often possess a cap, but can also be resupinate or have 
only a rudimentary cap. Coriolellus serialis is a corky or woody, white to creamy, 
resupinate species that is common on dead conifers and hardwoods; C. carbonarius has 
brownish pores and flesh and grows on charred conifers, including redwood; C. hetero- 
morphus is whitish and has a rudimentary cap or free margin and large pores(1-3 mmeach 
in diameter); C. sepium also has a rudimentary cap but its pores are smaller(1-2 per mm); 
and C. alaskanus is a resupinate species with very thin (less than | mm) flesh. 
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Poria cocos (Tuckahoe) 


FRUITING BODY annual, rather tough; resupinate (consisting of a simple tube layer), 
but sometimes arising from a buried sclerotium (“tuber”). CAP absent or rudimentary. 
Flesh thin, ivory-whitish to tan. PORES yellowish-white to tan or pinkish-buff, 1-3 per 
mm. STALK absent. SCLEROTIUM when present often large, somewhat resembling an 
oblong coconut; outer surface brown and scaly, interior white and cheesy when fresh. 
SPORE PRINT white; spores 7-11 < 344 microns, cylindrical, smooth. Cystidia absent. 


HABITAT: Occasionally growing on conifer logs, but more often infecting tree roots and 
stumps (of both hardwoods and conifers), and the fruiting bodies appearing terrestrial 
if they arise from sclerotia; widely distributed, but most common in southeastern North 
America. Itis reported from California, but I have not seenit in ourarea. Itcausesa brown 
cubical root and butt rot in its host. 


EDIBILITY: The fruiting bodies, like those of other Porias, are worthless, but the large 
underground “tuber” was apparently eaten by various tribes of Native Americans (some 
of whom called it “tuckahoe”). The “tubers” are said to be visually unappetizing, but I’ve 
seen “Unnative” Americans foraging for even stranger fare in supermarkets—Spam, for 
instance, or pickled pig’s feet. 


COMMENTS: The ability to form large, coconut-sized sclerotia is the only redeeming 
feature of this otherwise boring Poria. 


spores 


Crust and Parchment Fungi 


STEREACEAE & Allies 


Fruiting body soft and spongy to thin and tough; resupinate, bracketlike, shelflike, or occasionally 
stalked; usually growing on wood. CAP present or absent, when present usually small. SPORE- 
PRODUCING SURFACE smooth to wrinkled, veined, or warty. STALK usually absent but 
occasionally present. SPORE PRINT white to yellow or brown, but often not obtainable. Spores 
variously shaped. 


THIS isa very difficult and immense group of very simple, less-than-immense fungi witha 
smooth to wrinkled, veined, or warty spore-bearing surface. They can be found almost 
anywhere, at almost any time, and play an integral role in the breakdown of wood and 
plant material. Some forms, such as Stereum, mimic polypores by fruiting in shelving 
masses On wood, but the majority (Corticium, Peniophora, etc.) are resupinate, 1.e., they 
form crust- or parchment-like sheets on logs or stumps. Others form small, tile-like 
plaques (Xylobolus), “whitewash” sticks and branches, or cause dark discolorations onthe 
bark of trees. Still others cause serious damage to structural timber (e.g., rickety bridges 
and rotting rafters), and a few, such as Corylidia, are stalked or branched and/ or grow 
on the ground. Whatever their shape and growth habit, however, they all differ 
fundamentally from the polypores by virtue of their relatively unspecialized spore- 
producing surface—in other words, they lack a layer of tubes and pores. 

Most of the crust and parchment fungi were originally classed together in a single 
family, the Thelephoraceae. On the basis of various chemical and microscopic features 
several families are now recognized: the Stereaceae, Corticiaceae, Coniophoraceae, 
Hymenochaetaceae, etc. As relatively few are conspicuous or fleshy enough to warrant 
attention from the average mushroom hunter and even fewer can be accurately identified 
without painstaking microscopic examination and still fewer are edible, only a very very 
few are described here. 
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Key to the Stereaceae & Allies 


Growing in white to creamy rosettes of flattened segments or lobes on hardwood stumps and 
FOots in.tropics and along Gulf Coast ....7.0.......4 + meson _Hydnopolyporus palmatus 
TNO Se cas ce on ea Mae see ee GelgeeS ON es, Ms es whl 2 2 


Fruiting body witha cap and stalk, the stalk central to somewhat off-center; usually growing on 
Pio OndrOmamevery TOlteH WHOM... me... RM ccc sce ee lee Pee ea eens 
IS SoS GOO gh en en re 4 


Fruiting body chocolate- to purple-brown or dark brown Thelephora terrestris group, p. 608 
Fruiting body paler (hazel to buff, whitish, or yellowish) Cotylidia diaphana & others, p. 608 


Fruiting body hard, black, usually cracked, somewhat irregular in shape or cankerlike; growing 
on hardwoods, especially birch ....... (see Phaeolus, Inonotus, Coltricia, & Allies, p. 566) 
INGE. A Gua DO Vie eke ene LM Hr a Sneed Re ancl ered areata Uae ae ere yee eet tee oe: 5 


Fruiting body bright to dark blue or purple or with a purple tinge when fresh; on hardwoods 6 
dey OC e 16) Ls mame ae eee meee ae arene Cr rn oe CP n re merece awe Prema eere a We eee are roe an 7 


nuitine body bmghit to dark blue, velvety ................,..:; Pulcherricium caeruleum 
Fruitme body purple or purple-tinged, at least whemiresh 9. -......@.52..--.-:4-.255-. 
ee eee een. Chondrostereum purpureum (see Stereum hirsutum group, below) 


Spore-bearing surface smooth to slightly uneven or sometimes cracked ................ 8 
Spore-bearing surface conspicuously warty, lumpy, furrowed, ridged, wrinkled, pitted, or 
Heneveomibedavitielanse wOLcs word. . oem fae). -e eer ena ts cere eee ee 13 


Fruiting body terrestrial and branched (coral-like), usually dark brown or purple-brown . 
eS Se. RS Sor a Oe ng ee Thelephora palmata, p. 609 
Fruiting body usually found on wood, or if on ground then usually with a cap (upper surface) 9 


Fruiting body purple- to chocolate-brown or dark grayish-brown, usually growing on herba- 
ceous stems or in rosettes or clusters on the ground; spore print brown; spores warty orangular 
MMGET the MMICEOSCODE memes, seme me meow ete Thelephora terrestris group, p. 608 

ING as ADO VCR Carers we ert th dee nen trek waren ow ERG remem hee © on reo ee mee etna ae De eye 10 


Fruiting body usually “bleeding” when cut or handled (exuding a red juice); found on conifers 
a ee ee eee its Stereum sanguinolentum (see S. hirsutum group, below) 
Not as above; found on hardwoods and/ or fruiting body not “bleeding” ............... 11 


Cap silky-striate, thin; found on hornbeam in eastern North America Stereum striatum, p. 607 
DRS eG OX > Raluenarateeenaret erence mera a gedaan Wee Urge rao Cr RRS Soe ato Pa ORS Ere gO or rm ara ater 12 


Cap very thin, pliant, typically with long, loosely-arranged white hairs pointing toward the 
[Gif OUR ea eer eres organ Serna ee eriorn ee Pee MEO A Iona graven tes ancedh ty eter Stereum striatum, p. 607 
Not as above (but cap usually with fine velvety hairs) Stereum hirsutum group & others, below 


Growing on structuraltimber (in houses, mines, ete.) .........09G609U. ee 14 
Growing in the wild: (om-logs.stumps, 6m.) <2. 220. ays. 0 os Come eee oe 28 15 
S pore-bearing surfaces+honeycombed with large pits ............ Serpula lacrymans, p. 610 


Spore-bearing surface wrinkled or bumpy Coniophora puteana (see Serpula lacrymans, p.610) 


Spore-bearing surface irregularly warty or. with radiating or concentric wrinkles or furrows; 


GargeiSeil Mc Wan es Bh oe Phlebia radiata & others, p. 610 
Not as above; spore-bearing surface usually with a honeycombed or veined appearance; cap 
Omics MALIN SOMIBTIMIES PLCSCIUe ...., BM. cs. hen eee ys teeta ede ee Mid a ee beeen 16 
Cap or free margin hairy, white ...... Merulius tremellosus (see Serpula lacrymans, p. 610) 


Cap or free margin bright pink to reddish Merulius incarnatus (see Serpula lacrymans, p. 610) 


Stereum hirsutum group (False Turkey Tail; Hairy Stereum) 


FRUITING BODY thin, leathery, pliant when moist, rigid when dry, annual but per- 
sistent; bracketlike to shelflike or partially resupinate with a free margin. CAP 0.5-4 (5) 
cm broad but sometimes fused laterally to form larger, lobed shelves 10 cm long or more; 
plane to folded or wavy (crisped); surface dry, often zoned concentrically, with whitish to 
brownish or grayish matted hairs (but often smooth toward the margin), the hairs wearing 


Stereum hirsutum group. Noted the zoned cap which is finely hairy (under a hand lens) when fresh 
but often smooth in old age. The underside is golden to orange or buff when fresh (specimen at top 
right), but often darkens in old age (specimen at top center). 


away in narrow zones to reveal the reddish-brown to dark chestnut-brown cap cuticle; 
margin often orange to golden or tawny, especially when young or growing; overall color 
thus variable: orange-brown to reddish-brown to cinnamon when moist, but appearing 
buff to grayish or paler from the hairs when dry; in old age sometimes greenish from algae 
or even blackish. Flesh thin, tough. UNDERSIDE smooth to slightly bumpy or cracked 
(when dry), sometimes exuding a red or yellow liquid when cut (fresh); color variable: 
orange to dull orange-buff or tawny to ochraceous, varying to buff or pinkish-buff, some- 
times zoned concentrically, often browner or darker toward the base; in old age often dark 
brown to chestnut-brown. STALK absent or present only as a narrowed lateral base. 
SPORE PRINT white; spores 5-8 x 2-3.5 microns, cylindrical, smooth. 


HABITAT: In groups, rows, fused masses, or dense overlapping clusters on hardwood 
sticks, fallen branches, logs, stumps, etc., occasionally on living trees or conifers; widely 
distributed and extremely common. Found in ourarea year-round, especially ondead oak. 
Trametes, Lenzites, and/ or Tremella species often co-inhabit the same piece of wood. 


EDIBILITY: Like myself, too thin and too tough to be edible. 


COMMENTS: This omnipresent little bracket fungus can be mistaken for the turkey tail 
(Trametes versicolor), but a close inspection of the spore-bearing surface reveals the 
complete absence of tubes or pores. The above description is rather lengthy because it 
encompasses a number of confusing forms that are sometimes recognized as distinct 
species. For instance, the common North American variety with a bright orange to 
orange-buff spore-bearing surface has been called S. complicatum and S. rameale. 
Another variety, S. gausapatum, “bleeds” red when cut, others exude a yellow juice, 
while typical S. hirsutum does not bleed at all. However, these “species” grade into each 
other, making a neat, clean separation almost impossible. As a group they can be 
recognized easily by their omnipresence (in the hardwood forests of California they 
outnumber even Trametes versicolor), the reddish-brown cap cuticle (best seen by sec- 
tioning the fruiting body) beneath the hairs, the frequent orange to yellowish tones on 
the cap margin or underside, and the smooth spore-bearing surface. 

Other species: S. fasciatum (=S. ostrea, S. lobatum) differs microscopically, but can 
usually be told by its slightly larger caps (1-7 cm broad) that are more prominently zoned 
(dark reddish and brown) and usually form individual brackets rather than fusing, and 
buff to cinnamon-buff underside; it, too, is common on hardwoods, especially oak. 
S. (= Haematostereum) sangunolentum is one of the few widespread Stereums to grow on 
conifers. When fresh its fertile surface “bleeds” dramatically when cut, sometimes even 
staining one’s hand. Hymenochaete tabacina resembles the S. hirsutum group in shape 
and color, but its tissue blackens in potassium hydroxide (KOH). H. rubiginosa also 
blackens in KOH but has a velvety, rusty-brown to chestnut-brown to blackish cap and 
rusty-brown underside. Both of these favor oak. Chondrostereum purpureum is purple 
when fresh and often resupinate; it parasitizes apple and plum trees, causing “silver leaf” 
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disease, but is also frequent on other trees (including oak in ourarea). Laxitextum bicolor, 
found on hardwoods, has a brown cap and white to pale buff fertile surface. Peniophora 
gigantea forms a paper-thin crust on dead conifers. Veluticeps berkeleyi has a minutely 
bristly fertile surface and grows on both hardwoods and conifers, but favors ponderosa 
pine. Dozens of other species also occur. 


Stereum striatum 


FRUITING BODY very thin, leathery and pliant when fresh, annual but persistent; 
bracketlike to cuplike. CAP 0.3-3 (4) cm broad but sometimes fused laterally to form lines 
10 cm long or more; flat and circular to fan-shaped in outline or if small, often conical 
(inverted cup-shaped); surface dry, whitish to buff or pale brown, sometimes zoned con- 
centrically when moist; covered with long, loosely-arranged white hairs which usually 
point toward the margin(var. ochraceoflavum) or the hairs pressed against the cap to give 
it a silky-shiny striate appearance (var. striatum). Flesh very thin, tough. UNDERSIDE 
(fertile surface) smooth, buff to pale brown or in some forms yellow to yellow-brown, 
sometimes fading in age to whitish, sometimes zoned concentrically. STALK absent or 
present only as asmall knob or “umbo” ontop of the cap. SPORE PRINT whitish; spores 
5-8.5 x 2-3.5 microns, cylindrical, smooth. 


HABITAT: In groups or masses on dead branches and twigs (rarely logs) of hardwoods; 
widely distributed. Variety ochraceoflavum can be found year-round in our oak wood- 
lands, but is shrivelled up and inconspicuous in dry weather. Variety striatum occurs in 
eastern North America on hornbeam (Carpinus). 


EDIBILITY: Not edible. 


COMMENTS: Like myself, this species is too tough, too thin, and too small to be edible. 
Unlike myself, it contents itself with unambitious undertakings—decomposing branches, 
sticks, and lopped-off limbs—while leaving the larger stumps, logs, and standing trees 
to the polypores and other bracket fungi. Variety ochraceoflavum (=S. ochraceoflavum) 
can be distinguished from the more common S. hirsutum group by its duller, paler color 
and thinner, more pliant cap with long white hairs pointing toward the margin, plus the 
absence of a red-browncap cuticle. Variety striatum (-S. sericeum) is easily told by its silky- 
striate cap. At least two growth forms of var. ochraceoflavum occur in our area: a small 
one with a concave spore-bearing surface and a somewhat conical cap less than | cm 
broad that is usually attached by its top to small twigs; and a larger one with a flatter cap 
that usually inhabits larger sticks and branches and is often partially resupinate. 


Stereum striatum is common on sticks and branches of various hardwoods. Note the long hairs that 
protrude from cap. 
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Left: Top view of Cotylidia diaphana (this specimen has several caps). Center: Underside of Cotylidia 
diaphana. Right: Thelephora terrestris group. Note how underside is darker than that of Cotylidia. 


Cotylidia diaphana (Stalked Stereum) 


FRUITING BODY annual, erect, thin and tough, with a cap and stalk. CAP 0.5-3 cm 
broad, vase-shaped or funnel-shaped or often split into petal-like lobes; surface dry, with 
fine radiating silky fibrils, whitish to buff to pale hazel-brown, sometimes with obscure 
concentric zones. UNDERSIDE (fertile surface) smooth or somewhat uneven but without 
pores, whitish to buff, pinkish-buff, or tinged cap color. STALK 0.5-3.5 cm long, 1-2 mm 
thick, more or less central, solid, smooth, colored like rest of fruiting body; base usually 
with white mycelial down. SPORE PRINT whitish; spores 4-6 (8) x 2.5-4 microns, ellip- 
tical, smooth. Long, narrow, projecting cystidia present among the basidia. 


HABITAT: Solitary or in groups among humus and debris in woods; widely distributed. 
Occasional in our area in the fall and winter, but easily overlooked. 


EDIBILITY: A worthless, miniscule morsel. 


COMMENTS: Formerly known as Stereum diaphanum, this species differs from Stereum 
by its well-developed, more or less central stalk, and from Thelephora terrestris by its 
paler color and whitish spores. It is considered by some to be a variety of C. aurantiaca, 
a widely distributed, often larger and yellower species. Other species: C. decolorans 
(=Stereum burtianum) of eastern North America is similar but lacks cystidia. 


Thelephora terrestris group (Earth Fan; Fiber Vase) 


FRUITING BODY annual but persistent, tough; usually vase-shaped to fanlike, often 
clustered or in confluent masses, sometimes bracketlike or shelflike on plant stems. CAP 
2-5 cm broad or forming rosettes or clusters up to 12 cm broad; surface dry, with radiating 
silky fibrils or small scales; brown to reddish- or chocolate-brown to grayish-brown or 
fuscous, often darker in age; margin usually fringed, splitting, often paler or whitish. Flesh 
very thin, tough; odor mild or earthy. UNDERSIDE smooth or wrinkled, without pores; 
some shade of brown. STALK when present lateral to central, thin and tough, colored like 
cap or paler, short. SPORE PRINT purplish-brown; spores 8-12 < 6-9 microns, 
elliptical-angular, warted (often minutely so). 


HABITAT: Occasionally solitary but more often in groups or clustersin humus, sandy soil, 
and decomposing vegetable matter; sometimes on old stumps or climbing up herbaceous 
stems or tree seedlings; widespread and common. In our area it grows year-round, but is 
easily overlooked. I’ve seen it several times on potted plants in nurseries. 
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Left: Thelephora terrestris group, top view of acompound fruiting body. Right: At topis Thelephora 
palmata—note its flattened branches. At bottom are small specimens of the Thelephora terrestris 


group. 


EDIBILITY: I can find no information on it. 


COMMENTS: The size and shape of this species is fairly variable but the color is quite 
constant (quite variable? fairly constant?). When growing on the ground in small, erect 
clusters it might be mistaken for an emaciated Craterellus, but is smaller and differently 
colored. When growing on herbaceous stems, on the other hand, it looks more like a 
Stereum. T. laciniata is apparently a synonym. Other species: 7. multipartita is a small 
(1-3 cm high), widespread, terrestrial species with a vase-shaped cap that splits into several 
lobes or “branches”; 7. vialis of eastern North America isa terrestrial species witha larger 
fruiting body and a fetid odor in age, and smaller spores; 7. spiculosa encrusts twigs and 
stems, but hasspiky protuberances and a whitish growing margin; Sebacinaincrustansalso 
grows on herbaceous stems (usually at their bases) but is paler incolorand has white spores. 
None of these are worth eating. 


Thelephora palmata (Fetid False Coral) 


FRUITING BODY annual, erect, usually profusely branched from a common base; 
2-10 cm high and just as broad or broader. BRANCHES purplish-brown to chocolate- 
brown or darker, flattened; tips also flattened (palmlike) and usually paler (whitish) 
when actively growing. STALK present only as a common base or short “trunk” below 
the branches. Flesh tough, leathery; odor garliclike becoming fetid (unpleasant) in age. 
SPORE PRINT dark reddish-brown; spores 8-11 7-8 microns, elliptical-angular, spiny. 


HABITAT: Solitary or in groups on moist ground in woods and at their edges; widely 
distributed. It often grows along woodland paths but blends uncannily into its sur- 
roundings. In our area it fruits in the late fall, winter, and spring, but is not particularly 
common. 


EDIBILITY: Unknown. 


COMMENTS: This mushroom looks like a coral fungus and is keyed out under that 
group. However, the flattened branches, dark color, fetid garlic odor, and angular- 
elliptical spores are distinctive. Other species: T. vialis of eastern North America is more 
variable in color and has smaller spores. 
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Left: Radulum orbiculare (see comments below) forms sheets of irregularly warted or lumpy tissue. 
Right: The veined underside of Merulius tremellosus (see comments under Serpula lacrymans). 


Phlebia radiata 


FRUITING BODY annual, resupinate (lying flat on substrate), sometimes with a free 
margin but no cap or stalk; soft when fresh, tough in age. FERTILE SURFACE usually 
fused to form patches 30 cm or more long, but often with smaller, discrete systems of 
radiating wrinkles or warty veins 1-4 cm broad; flesh-colored to bright orange to pinkish- 
red, fading to whitish in old age. Underside of margin (if free) with white woolly hairs. Flesh 
thin, rather soft or slightly gelatinous when fresh, tough in age or when dry. SPORE 
PRINT whitish; spores 3.5-7 x 1-3 microns, sausage-shaped or elliptical, smooth. 


HABITAT: On fallen logs and branches of both hardwoods and conifers; widely dis- 
tributed. I find it occasionally on oak logs in the fall and winter. 


EDIBILITY: Inedible. It looks as if it has already been eaten (see comments). 


COMMENTS: Also known as P. merismoides, this species is unique by virtue of its 
resupinate, orange to pinkish fruiting body with radiating wrinkles. Its overallappearance 
is somewhat reminiscent of regurgitated dog food, and a similar species, Radulum 
orbiculare, has an irregularly lumpy or warty spore-producing surface that is distinctly 
reminiscent of regurgitated dog food. Other species: Punctularia strigoso-zonata is also 
similar, but has concentric wrinkles and furrows instead of radiating ones; it grows on 
dead hardwoods. 


Serpula lacrymans (Dry Rot Fungus) 


FRUITING BODY annual, forming widely-spreading, nearly flat, fanlike sheets on 
horizontal substrates, but sometimes bracketlike if growing on vertical substrates; soft and 
spongy when fresh, 5 cm-I! m(3 ft.) broad or more. Upper surface (or free margin) silvery- 
white to gray, hairy. Flesh thin, dingy yellowish; odor often unpleasant, musty. FERTILE 
SURFACE consisting of very shallow(1 mm deep), large, irregular pits or “pores” formed 
by a honeycomb-like network of folds and ridges rather than by tubes; olive-yellow to 
brownish-yellow, rusty-brown, orange-brown, orcinnamon. STALK typically absent, but 
white or grayish mycelial strands (by which it spreads) often present. SPORE PRINT 
orange-brown to orange-yellow to brownish; spores 8-12.5 x 4-6 microns, elliptical, 
smooth, thick-walled. 


HABITAT: A serious pest of structural wood in old houses, buildings, ships, etc., usually 
developing indoors or in poorly ventilated situations, often hiding under floorboards. 
Bulging wood and a musty odorare telltale signs of its presence. Common in Europe, where 
the ventilation in many houses was sealed off during the war; less common in North 
America. It is called dry rot because it extracts water from the wood and cracks it into 
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cubical blocks, eventually reducing it to a fine, dark powder. A related species, S. himan- 
tioides, turns up occasionally in the wild (on dead conifers), as do Merulius species (see 
comments). 


EDIBILITY: Utterly and indisputably inedible. 


COMMENTS: One of the few fleshy fungi that lives up to the label fungus in its most 
pejorative sense—odious, insidious, hideous, obnoxious, downright abominable. Once it 
gains a foothold it is hard to eradicate because the often gigantic, padlike fruiting bodies 
exude great quantities of water, stimulating further fungal growth. The mycelial strands 
spread with astonishing rapidity. Like a horde of hungry army ants in search of food, they 
will overrun anything and everything in their way: bricks, stones, tiles, plaster, drain 
pipes, wires, leather boots, cement floors, books, tea kettles, evencorpses. Fora fascinating 
account (and pictures) of some of its more heroic feats, see John Ramsbottom’s 
mycological treasure trove, Mushrooms and Toadstools. 

The veined or honeycombed network of large, irregular, shallow“ pores” is characteristic 
of Serpula (colored spores) and Merulius (white spores). Both are now quite rightfully 
placed in families of their own, apart from other crust and parchment fungi. Other species: 
Coniophora puteana (“Wet Rot”) is another pest of structural timber; it has a similar 
growth habit but hasanirregularly wrinkled to bumpy fertile surface. Merulius tremellosus 
(see photo on p. 610) has an orange to orange-buff to pinkish, veined or honeycombed fer- 
tile surface and a hairy white cap or free margin; it grows in the wild, mainly on dead hard- 
woods. M. incarnatus is an eastern species with a bright coral-pink cap and paler, duller, 
honeycombed or veined fertile surface. Several other species differ microscopically. 


Teeth Fungi 
HYDNACEAE sprs 


As their name implies, the teeth fungi produce their spores on pendant spines or “teeth” 
(see Color Plate 159). The fruiting body is usually stipitate (equipped witha capand stem), 
with the spines lining the underside of the cap. Hericium, however, grows on wood and has 
spines which hang like icicles from a rooting base or network of branches, and several 
others are shelflike, i.e., witha cap but no stalk. Those that grow onthe ground can be tough 
and quite reminiscent of polypores (Hydnellum and Phellodon) or fleshy, brittle, and 
agaric-like (Hydnum and Dentinum). 


The teeth fungi include many highly distinctive mushrooms and some strikingly 
beautiful ones. They are most common and diverse in northern pineand spruce forests, but 
relatively sparse in our area. Hericium and Dentinum are excellent eating and have the 
added advantage of being virtually unmistakable. Most of the othersare either too tough or 
too bitter (or too tough and too bitter) to eat. 

Just as all the boletes were once lumped together in Boletus, so all the teeth fungi were 
originally placed in a single genus, Hydnum. Several families and genera are now 
recognized based on differences in the shape and texture of the fruiting bodyand colorand 
ornamentation of the spores. However, to facilitate identification all of the teeth fungi 
have been retained here ina single family, divided into the five groups keyed below. 


Key to the Hydnaceae 


1. Growing on decaying conifer cones or sometimes in mats or debris made up partly of cones; 
cap and stalk hairy, brown to dark brown; stalk only 0.5-3 mm thick . Auriscalpium, p. 629 
I. Notas above; not growing oncones; stalk if present usually thicker ..................4- Z 
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HY DNACEAE 


Fruiting body rubbery and flexible, small (cap typically 5 cm broad or less), translucent white 
to watery gray or with a brownish cap; stalk lateral (attached to side of cap); spines minute 


AMG VCEVSIOME: «at: . Os + x. Seen eee eee eee (see Pseudohydnum gelatinosum, p. 671) 
NOtasabove ....... 8... . us sees oe eee pene eine fe eo. ea 3 
Growiile On WOOdie, oo. ws... . Souda toes ces: 2 eee > eee eee ere roe Pee eae 4 
Growing on ground (orrarely on very rotten wood)! = 2... 5 


Fruiting body a branched framework or unbranched cushion of tissue from which spines are 
suspended (1.€., icicle-like); lackung a.distingtcap “eager hee eee. Hericium, p. 613 
Fruiting body resupinate (i.e, crustlike or sheetlike) or more often with a cap (clearly defined 
upper sterile surface), the spines lining the underside of the cap Echinodontium& Allies, below 


Fruiting body tough and fibrous or woody or if soft and spongy then witha tough, fibrous inner 
core (especially in stalk); fruiting body sometimes encompassing needles and other debris as it 
grows; surface of cap often roughened irregularly by projecting spikes, lumps, warts, ridges, 
pits, etc.; stalk continuous with cap and sometimes not well-defined; flesh sometimes showing 
zones or lines when fruiting body is sliced open lengthwise Mydnellum & Phellodon, p. 622 

Not as above; fruiting body fleshy and usually brittle (not spongy or woody), not typically 
absorbing needles and other debris as it grows; cap smooth, cracked, or scaly but not normally 
roughened by projecting spikes, lumps, pits, or ridges; stalk usually well-defined; flesh not 
cme EE Hydnum, Dentinum, & Allies, p. 616 


ECHINODONTIUM & Allies 


Medium-sized to large, fleshy to very tough or woody fungi growing on wood. FRUITING BODY 
typically shelflike or hooflike. CAP clearly defined, smooth to hairy, rough, or cracked. SPINES 
long or short, variously colored. STALK typically absent (except in Mycorraphium). SPORE 
PRINT typically white (when obtainable). Spores smooth or minutely spiny, sometimes amyloid. 


THESE shelving mushrooms are more likely to be mistaken for polypores than for other 
teeth fungi. However, they bear their spores on numerous downward-pointing spines 
instead of in tubes or pores. They differ from the genus Hericium in possessing a clearly 
defined, sterile upper surface (cap) and fertile lower surface (spine layer). Several diverse 
genera are keyed below. They are not closely related but share a similar growth habit. Only 
one species is described, the others being rare or absent in the West. None are wortheating. 
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Key to Echinodontium & Allies 


Stalk often present; cap more or less kidney-shaped, less than 8 cm broad, white to tan(but may 
blacken when handled); spines only 1-3 mm long, whitish becoming pinkish, brown, or cinna- 
mon in age; found on dead hardwoods in eastern North America ....................05. 
ot ee: on ene ee ee ere Mycorraphium (=Steccherinum) adustum 


NoisaBOVe 8. LAT, ES ES, ee, CEES ME . 2 
Entire fruiting body white to yellowish or pale ochre or pale gray when fresh(but may discolor 

in old age), fleshy or tough but not woody; flesh white; growing mostly on hardwoods ... 3 
NOVAG EDOM Caco: ene. tk on. onstd. cami ees eer SEE EO OIE 5 


Usually growing in overlapping, shelving masses high up on living hard woods(especially maple); 
caps usually 10-30 cm broad, several arising from a common base; fairly common in northern 
North America (see photo at top of p.613) ...Climacodon(=Steccherinum) septentrionale 

Oe SECOre ee ee ee ee MND, ee NE oy 5 4 


Cap(s) usually roughened or with sterile upright spines; spines on underside usually quite long 
(up to2 cm); spores amyloid; usually on hardwood stumps; rare .... Creolophus cirrhatus 
Not with above features; pores often present when very young(the tube walls that form the pores 
often breaking up in agetoformspines);common ..... (see Polyporaceae & Allies, p. 549) 


Fruiting body woody, more or less hoof-shaped; flesh bright orange to rusty-red or cinnamon; 
growing on conifers in western North America ........ Echinodontium tinctorium, p. 613 
Not as above; pores often present when young (their walls breaking up to form spines or “teeth” 
i 12) Sonne eer ee. (see Polyporaceae & Allies, p. 549) 


Climacodon septentrionale looks like a polypore but has spines under the cap instead of pores (see 
key at bottom of p. 612). It forms large shelving masses on northern hardwoods such as maple. 


Echinodontium tinctorium (Indian Paint Fungus; Toothed Conk) 


FRUITING BODY shelflike, very tough or woody, often perennial, up to 15 cm thick. 
CAP 4-25 cm broad, more or less hoof-shaped; surface dry, finely hairy to rough, often 
covered with moss. Flesh very tough or woody, bright orange to rusty-red or cinnamon, 
zoned. SPINES brittle, blunt, thick, flattened, long (1-3 cm); grayish to pale olive-buff, the 
tips sometimes darker. STALK absent. SPORE PRINT white (when obtainable); spores 
5.5-8 x 3.5-6 microns, elliptical, minutely spiny, amyloid. 


HABITAT: Solitary or several on living or occasionally downed conifers; known only 
from western North America, where it favors mountain conifers such as fir and hemlock 
(1 haven’t seen it on the coast). It causes an extensive white heart rot in its host. 


EDIBILITY: Unequivocally inedible, but can be used as a red dye. Its common 
name is a tribute to its use by Native Americans in the preparation of war paint. 


COMMENTS: The woody hoof-shaped fruiting body looks likeaconk, but has long spines 
or “teeth” on its underside. The bright orange to reddish-orange flesh is also distinctive. It 
is not closely related to other teeth fungi and is now sequestered in a family of its own. 


~ HERICIUM 


Medium-sized to very large fleshy fungi growing on wood. FRUITING BODY usually white to 
yellowish or pale salmon, branched or unbranched but lacking a distinct cap; spores borne on 
clusters or rows of delicate hanging spines. SPORE PRINT white. Spores more or less round, 
smooth or minutely roughened, amyloid. 


A PRISTINE full-grown Hericium is a breathtakingly beautiful sight. The fruiting body 
is unmistakable: a mass of fragile “icicles” suspended froma branched supporting frame- 
work, or in the case of H. erinaceus, froma tough, unbranched cushion of tissue. 

Hericiums are as delectable as they are beautiful, providing they are not too old or too 
tough—and providing you can bear to pick them in the first place. They are excellentfresh 
as well as marinated or pickled, and they have absolutely no poisonous look-alikes. They 
grow exclusively on wood and are easily cultivated. Their amyloid spores and novel 
fruiting body have led some taxonomists to reward them with a family of their own. 

Four well-known species occur in North America. Three favor hardwoods, while H. 
abietis grows on conifers. In most regions, including California, they are infrequent to 
rare, so you should consider yourself fortunate to find one. 
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Key to Hericium 


1. Fruiting body unbranched, consisting of a tough cushion of tissue from which long (2-7 cm) 
spines are suspended (but spines short in one eastern variety); found on hard woods, especially 


i] ee ee i RE rn gee eR erst LMR Ey wer toner H. erinaceus, 615 
1. Fruiting body branched, the spines hanging from the branches or branch tips (sometimes 
scarcely branched and very compact, but if so, then usually growing on conifers) ....... a 
2. Growing on conifers in western North America; fruiting body white to salmon- or yellowish- 
(hace ener) in fel ee ress wa OS... a Rare H. abietis, below 
2. Growing mainly on hardwoods; fruiting body white when fresh (but may turn yellowish in 
age): widely distributed ...22i<5.5 caeaees lage ee eee ok ks ge ee 4) 


3. Spines rather short (3-10 mm), arranged in rows along the branches (like teeth on a comb); 
branching usually open rather than compact; fruiting body often delicate H. ramosum, p.615 


3. Not as above; spines often long (up to 4 cm), arranged mostly in tufts or clusters, especially 
at the branch tips; branching openorcompact ...... H. coralloides (see H. abietis, below) 
Hericium abietis (Conifer Coral Hericium) Color Plate 163 


FRUITING BODY 10-75 cm or more broad and high at maturity, consisting of an opento 
compact branched framework from which tufts of icicle-like spines hang; branches arising 
from a thick, tough, rooting base; color variable: white to creamy, yellowish-buff, pale 
ochraceous, or salmon-buff. SPINES up to 25 mm long but usually 5-10 mm; soft but 
brittle, arranged in tufts or clusters that are mainly grouped at the branch tips. SPORE 
PRINT white; spores 4.5-5.5 x 4-5 microns, round or nearly round, smooth or minutely 
roughened, amyloid. 


HABITAT: Solitary or sometimes several together on dead conifers (especially fir and 
Douglas-fir); known only from the Pacific Northwest and northern California, fruiting 
mainly in the fall. It is rather infrequent but locally common, particularly at higher eleva- 
tions (the largest fruitings I’ve seen were in the Cascades). Itappears year after year on the 
same logs, causing a conspicuous white pocket rot. The closely related H. coralloides 
(see comments) favors hardwoods and is more widely distributed. 


EDIBILITY: Eminently edible, delectably delicious. When thoroughly cooked it is 
reminiscent of fish and is excellent sauteed, curried, or marinated. Its large size (a 100-lb. 
specimen was wheeled into one mushroom show!) plusits distinctive appearance make itan 
excellent mushroom for beginners. However, its breathtaking beauty poses a minor moral 
dilemma: should one ruthlessly uproot it for the sake of a meal, or leave it for others to see? 


COMMENTS: It is hard to believe that this astonishing Hericium, with its cascading 
clusters of pristine “icicles,” isa fungus. Itiseasily distinguished from other Hericiums byits 
white to salmon-buff color, clustered spines, and growth on conifers. It has long beena 
favorite among nature-lovers and photographers in the Pacific Northwest, but only 
recently has it been recognized as distinct from the better known, equally beautiful and 
delicious H. coralloides. Some investigators, in fact, still consider the two to be the same 
species. Others reserve the name H. coralloides for a pure white (when fresh) hardwood- 
loving form with slightly longer spines (up to 4 cm) and slightly larger spores. This form 
occurs in eastern North America, but reports of it from the West are based at least in part 
on H. abietis. To complicate matters, it has now been suggested that the name H. coral- 
loides is better applied to H. ramosum, and that the eastern form traditionally called 
H. coralloides should be given a new name, H. americanum! To muddle matters even 
more, there are several growth forms of H. abietis, including a very compact, scarcely 
branched one (formerly A. weirii) that somewhat resembles H. erinaceus, and an exten- 
sively branched one with very short spines (1-5 mm) that mimics H. ramosum (both forms 
grow on conifers, however). Since all of these Hericiums are equally edible, their exact 
identities needn’t concern you—at least, they don’t concern me! 
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Hericium ramosum (Comb Hericium) Color Plate 164 


FRUITING BODY 8-35 cm broad and 6-15 cm high when mature, comprised of an open 
framework of rather. delicate, toothed (spine-laden) branches arising from a tough, 
repeatedly branched rooting base or “trunk”; pure white whenfresh, discoloringcreamy to 
buff or yellowish-tan in old age. Flesh white. SPINES more or less evenly distributed in 
lines along the branches (like teeth ona comb), sometimes also in small tufts at the branch 
tips; spines rather short (3-10 mm long or up to 25 mm long in the tufts). SPORE PRINT 
white; spores 3-5 x 3-4 microns, nearly round, smooth or minutely roughened, amyloid. 


HABITAT: Solitary or in small groups on fallen hardwood branches, logs, and stumps; 
widely distributed. It is said to be the most common Hericium in North America, but like 
the others, is uncommon in our area. | have found it in the fall, winter, and early spring on 
dead oak, and I have seen it in the summer on aspen and poplar in New Mexico. 


EDIBILITY: Edible and delicious when cooked slowly, but not as fleshy as the other 
Hericiums. 


COMMENTS: Formerly known as H. laciniatum, this lovely species is smallerand more 
delicate than H. abietis and H. coralloides, with slightly shorter spines and smaller spores. 
Also, the branching is more openand the spines are arranged in lines lengthwise along the 
branches, rather than exclusively in tufts. Acompactform of this species occurs, but is rare. 


Hericium erinaceus (Lion’s Mane Hericium; Old Man’s Beard) 


FRUITING BODY an unbranched mass of numerous long, closely-packed, icicle-like 
spines hanging from a tough, solid, hairy, rooting cushion of tissue;8-40 cm or more broad 
and high when mature; entirely white when fresh, discoloring yellowish to tan or dingy 
ochre in age. Flesh white. SPINES (1) 2-5 (7) cm long, soft and pliant when fresh, with 
pointed tips. SPORE PRINT white; spores 5-6.5 x 4-5.5 microns, broadly elliptical to 
nearly round, smooth to minutely roughened, amyloid. 


HABITAT: Solitary (rarely several together) on wounds of living hardwoods or onthecut 
ends of recently felled logs; widely distributed. In our area it favors oak and is fairly 
common (fora Hericium) in the fall, winter, and spring; farther north it grows on maple. 


EDIBILITY: Excellent when fresh, but tougher than other Hericiums and sometimes 


Left: Hericium ramosum is the most delicate species in its genus. It favors dead hardwoods. Right: 
Hericium erinaceus has long spines hanging from an unbranched cushion of tissue. It favors living or 
recently killed hardwoods. 


Hericium erinaceus. Note how long the spines are in this rather small specimen. 


developing a rather sour, unpleasant taste in age. Slow cooking is called for and the base 
should not be eaten—it’s so tough that it’s difficult to remove from the tree withouta knife! 


COMMENTS: The unbranched white to yellowish fruiting body and long, slender spines 
distinguish this impressive fungus from its relatives. Though hardly common, it is more 
numerous in our area than the branched Hericiums and is one of our most distinctive 
wood-inhabiting fungi. Gigantic specimens weighing several pounds each are not un- 
common. An unbranched version completely covered with small short spines occurs on 
hardwoods in eastern North America, but I have not seen it in the West. 


HYDNUM, DENTINUM, & Allies 
(Hedgehog Mushrooms) 


Medium-sized to fairly large, fleshy, terrestrial fungi with a cap and stalk. CAP smooth or cracked 
to conspicuously scaly. Flesh firm, usually brittle. SPINES soft, brittle. STALK central or off- 
center, usually well-developed, fleshy but not woody. SPORE PRINT white (Dentinum) or 
brown (Hydnum). Spores smooth (Dentinum); rough to warty or angular (Hydnum). 


HEDGEHOG mushrooms are the best known and most common of the teeth fungi, and 
as a group are easy to recognize. The fruiting body has a well-defined cap and stalk and 
might be mistaken for a gilled mushroom but for the layer of delicate spines or “teeth” 
on the underside of the cap. Also significant is the texture of the flesh: fleshy or firm but 
brittle, rather than tough and pliant or leathery or woody as in the other major genera of 
terrestrial teeth fungi (Hydnellum and Phellodon). 

In the small but common genus Dentinum, the spores are white and smooth, the spines 
white to pale orange, and the cap usually smooth. In the larger genus Hydnum, the spores 
are brownand warty, the spinesare variously colored but usually darker thanin Dentinum, 
and the cap is often scaly. A third genus, Bankera, has a brownish fruiting body and white 
roughened spores but is relatively rare, at least in the West. 


Although there is no doubt as to what hedgehog mushrooms are, there is, as usual, 
considerable controversy as to what hedgehog mushrooms should be called. Some 
mycologists campaign for the use of Hydnum instead of Dentinum, and the creation 
of the genus Sarcodon to account for the Hydnums of this book. A “correct” classi- 
fication of the teeth fungi may not be essential to your well-being (it certainly isn’t to 
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mine), but please bear in mind that the exacting specialists owe their livelihoods to the 
resolution of such matters—and that they are doing their best. Giving even tacit approval 
to one system of classification at the expense of another is thus transformed into an act of 
inordinate importance, with the taxonomist’s professional reputation at stake. Why they 
can’t arrive at a consensus is anyone’s guess—but since when do human beings agree on 
anything? I for one find them (human beings, that is) even more perplexingand mystifying 
than mushrooms! 


Dentinums are delicious and a good choice for beginners since nothing poisonous 
remotely resembles them. Hydnums, on the other hand, though sometimes beautiful, 
are mostly bitter-tasting or of unknown edibility. 

Both Dentinum and Hydnum species are strictly woodland fungi with rather erratic 
fruiting habits. For instance, in February and March of 1975 Dentinums were out- 
rageously abundant on the poison-oak-shrouded hillsides of our coastal pine forests. 
While barely denting the crop I managed to harvest and can over 200 pounds, which lam 
still enjoying today. For several years thereafter, however, they were practically absent 
in the same area, then produced another stupendous cropin 1981. Similarly, I did notfinda 
single Hydnum fuscoindicum in our area until 1979, when it fruited by the dozens under 
tanoak and madrone. Five distinctive hedgehog mushrooms are described here and 
several others are keyed out. 


Key to Hydnum, Dentinum, & Allies 


1. Fruiting body (including spines) white to pale orange to dull orange, the cap sometimes slightly 
GALE r spo pit white; Spores SmIOOth ... .. ges e= + > eeeea a 2 ee ke ee 2 
1. Notas above; some part of fruiting body usually darker(gray, brown, etc.) ............. 3 


2. Cap convex to plane or depressed, 2-15 cm broad or more; stalk usually at least 1 cm thick 
eres Ce er eee ete ee Ee Oe yer re. D. repandum & others, p. 618 
2. Cap usually umbilicate (with a navel-like central depression) and typically less than 5 cm 
broad; stalk usually less than | cm thick ....... D. umbilicatum (see D. repandum, p. 618) 


3. Spore print white; spines usually pale gray or grayish in age; found under conifers (usually pine) 
IMeasterm North Americas DUL Tare ImEMe Vesta. 1a ee ce 15 
Spore print brown; spines variously colored but often dark in age; widespread and common 4 


Flesh showing distinct violet tints (deep violet to lilac-gray) ......... 0.0.0... ce eee eee 5 
Not as above; flesh white to brownish, vinaceous-buff, etc. (but may stain purple when cut) 6 


dR gee Earl 


Entire fruiting body (including spines!) violet to deep violet or blackish-violet ............. 

BR 5 ren fon ee ee H. fuscoindicum, p. 622 
5. Notas above; spines brownish to cinnamon-brown with paler tips .................------ 
RN Re eee ar H. cyanellum & H. fuligineo-violaceum (see H. fuscoindicum, p. 622) 


6. Base (tip) of stalk and flesh within it black to olive-black, olive-gray, or bluish-green; taste very 
bitteror bitter-farmaceous (ehew On a piéce ol the cap), ..............17..... 98s 7, 
Not dasa bove: taste faild or WIMler .<..5 0; io a 9e ny ce ee he ie es Fe 8 


Flesh becoming pinkish or lilac-tinted when cut; spines whitish or pallid until old age ....... 
RO eT he ate Pe I een en H. subincarnatum (see H. scabrosum group, p. 620) 


AgNO (ies DONG Our ine st tase vere 7 ve ene rae ge ss eh eee a eee H. scabrosum group, p. 620 
8. Scales on cap brown to blackish, usually large and conspicuous even when young and often 
raised or upturned; spines usually brownish at maturity;common .. H. imbricatum, p.619 

Not as above; cap usually developing scales only in age and/ or differently colored ....... S) 


9. Cap white and plushlike when young, yellowish or tan in age; spines dull yellowish or brown 
becoming almost blackish in old age; growing under hardwoods in eastern North America 
i a a err... ea rrr ar  eeaee AZ. cristatum 


10. Base of stalk usually white from coating of mycelium; fruiting body often large, thick-fleshed, 
buff to tan to yellow-brown, orange-brown, or cinnamon; cap usually with small flattened 
SCAIIC a aie aide aie a re © oe H. calvatum group & others, p. 621 

Oe NG etal Gye me ee ee res reas oe Me GOON Ee EOE EA ee gees 1] 
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11. Fruiting body developing greenish-olive tones in old age or when dried; flesh often becoming 
BiceMIsMrals@; HOt COMMON ..... Bs. - << ae Mek. Cem nee eee eee ee H. fumosum 
IEA NolersecDOVE! 64..4ic.cescasis Bee SS 8, Re ee ee [2 


12. Flesh staining lilac, purplish, purple-gray, pinkish, or vinaceous when cut (quickly or quite 
slowly) and/or fruiting body often with vinaceous or purplish tints; widely distributed but 
especially commoniinithenWVesturmeyrens Ge Ree tie OR ONE eT 13 

12. Notas above; cap pale to dull brown or dark reddish-brown, quite hard and woody when dried; 
fairly common under conifers in eastern North America, also reported from the Pacific 
EOI A oR Selec Pee ee MR eS. soe sh eee H. stereosarcinon 


13. Cap smooth to felty or conspicuously cracked but not truly scaly, reddish-brown to grayish- 
brown, vinaceous, grayish, or darker; taste mild to somewhat farinaceous or occasionally 


Yo) a ree a ae ee nar Sere rena g eer einer © Uae ere Sera ee gree rt 14 
13. Cap usually with scales, brownish-orange to dark brown, grayish-brown, or pinkish-brown; 
PaSTeRuS tally Le ee setae eee ent H. subincarnatum (see H. scabrosum group, p. 620) 


14. Capand stalk often with vinaceous or purplish tints; cap often conspicuously cracked (areolate) 
in age; common in western North America ..H. rimosum (see H. scabrosum group, p. 620) 
14. Cap grayish to grayish-brown or reddish-brown, smooth to minutely areolate (cracked) in age; 
widespread but not common(at least in West) H. laevigaturn(see H. scabrosum group, p.620) 


15. Cap some shade of brown at maturity (the margin often paler), not normally scaly but usually 
with needles and other debris adhering to the surface; found under conifers (usually pine) in 


caster Nore Aiielica, WUlLdare INeWeSt (222... 600.40) Bankera fuligineo-alba 
15. Not as above; cap more or less grayish-brown, often cracked or scaly in age; widespread but 
OMG O MMM OTK ee rere eee rear aee eee Bankera carnosa (=B. violescens?) 
Dentinum repandum Color Plates 161, 162 


(Hedgehog Mushroom; Pig’s Trotter) 


CAP 2-17 (25) cm broad, broadly convex to plane or depressed, the margin often wavy or 
deeply indented and at first inrolled; surface dry, more or less smooth, but sometimes 
cracking into scales in age; pale flesh-color to pale or dull orange, orange-tan, salmon, tan, 
or pale cinnamon to reddish-tawny (but white to creamy in var. album); bruised areas often 
darker orange. Flesh thick, occasionally zoned concentrically, firm, brittle, white, usually 
discoloring yellow to yellow-ochre or orange-brown when bruised; odor mild, taste mild to 
somewhat bitter or peppery. SPINES 2-7 mm long, whitish to yellowish, salmon-buff, or 
pale orange, bruising dark orange to ochraceous; slender, brittle but soft, usually 
decurrent. STALK 3-10 cm long, (0.5) 1-3 (5)) cm thick, central or off-center, equal or 
enlarged below or occasionally tapered downward, firm, white or colored like cap but 
usually paler; bruising ochre to dark orange-brown; smooth or downy at base. SPORE 
PRINT white; spores 6.5-9 x 5.5-8 microns, broadly elliptical to nearly round, smooth. 


HABITAT: Solitary, scattered, gregarious, or in troops on ground under both hard- 
woods and conifers; widely distributed throughout the north temperate zone and probably 
the most common of all the teeth fungi. In California it fruits throughout the mushroom 
season but develops slowly and normally does not peak until the late winter orearly spring, 
when the wild irises are in bloom (see Color Plate 161) and most other fungi have long 
since rotted away. In our area it favors fern, bramble, and poison oak thickets under pine; 
in the Pacific Northwest and Rocky Mountains it grows under a wide range of conifers, 
and in eastern North America it is often common under oaks in the summer and fall. 


EDIBILITY: Edible and choice! It is comparable to the chanterelle in color, texture, and 
flavor, and like that species is usually maggot-free. It is easier to clean, however, and isalso 
easier to recognize.The peppery taste (if present) disappears in cooking. It’s superb in 
casseroles, tomato sauces, or sauteed with sour cream, but should be cooked slowly and 
lengthily to make it tender. Be careful to keep the spines clean while picking them! 


COMMENTS: Also known as Hydnum repandum, this late bloomer resembles a dull- 
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colored chanterelle when first spotted amongst the needles and humus. However, the 
white to pale orange spines on the underside of the cap immediately distinguish it, makingit 
one of the safest of all edible mushrooms. The cap color, though variable, is typically some 
shade of pale orange to pinkish-orange to reddish-tan, with wounded areas darker orange. 
The white form (var. album) does not seem to occur in our area, but is common farther 
north under conifers, especially Sitka spruce. Other species: Var. macrosporum has larger 
spores but is otherwise similar; D. umbilicatum is a closely related, equally edible conifer- 
lover with a smaller (usually less than 5 cm) umbilicate cap, a slimmer stalk (typically less 
than | cm), and larger spores. It is similar in color and widely distributed, and sometimes 
mingles with D. repandum. Two edible white or whitish southern species should also be 
mentioned: D. albomagnum and D. albidum. The first has a mild taste and non-staining 
flesh, while the latter has an acrid taste and smaller spores. 


Hydnum imbricatum (Shingled Hedgehog) Color Plate 159 


CAP 5-20 cm broad, convex to plane orcentrally depressed; surface dry, buff to pale brown 
or dull reddish-brown, but covered with large, coarse, broad, raised or shingle-like, 
darker brown to nearly black scales that are often upturned in age; becoming darker 
brown throughout in age and sometimes cracking, with the scales sometimes wearing off 
except at the center. Flesh thick, firm but brittle; pallid to grayish, tan, or brownish; odor 
mild or when dry somewhat smoky or chocolate-like; taste mild to bitter. SPINES pale 
brown or grayish or pallid becoming dark brown in age, 2-15 mm long; soft, brittle, often 
slightly decurrent. STALK 4-10 cm long, 1.5-3.5 (5) cm thick, central or off-center, often 
enlarged below; some shade of brown, often hollow toward the top in age; usually more or 
less smooth. SPORE PRINT brown; spores 6-8 x 5-7 microns, nearly round but promi- 
nently warted (angular-nodulose or shaped like a Maltese cross). 


HABITAT: Solitary to gregarious on ground in woods; widely distributed—it is probably 
the most common Hydnum in North America. In many regions it is abundant under 
conifers in the late spring, summer, and fall. In our area it occurs under hardwoods in 
the late fall and winter, but is rare. I have seen enormous fruitings under spruce and fir. 


EDIBILITY: Edible, but of poor quality. Many collections have a bitter taste and par- 
boiling does not necessarily help, plus it causes indigestion in some people. The European 
version is apparently better because it is often sold in markets there. 


Hydnum imbricatumis easily told by the large brown to blackish scales onthe cap, which makeit look 
like a charred macaroon. See color plate for close-up of spines, which range from grayish to brown. 
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COMMENTS: Also known as Sarcodon imbricatum, this arresting hedgehog is easily 
identified by the prominent brown to blackish scales on its cap. The stalk base is not olive- 
black as in the H. scabrosum group, and thecap is scalier—even when young. Inold age the 
central depression of the cap may become perforated, 1.e., join up with the hollow in the 
upper portion of the stalk. For similar species, see the H. scabrosum group. 


Hydnum scabrosum group (Bitter Hedgehog) Color Plate 165 


CAP 4-14 (20) cm broad, convex to plane or slightly depressed; surface dry, at first smooth 
but soon becoming cracked and scaly, the scales cinnamon-brown to reddish-brown 
becoming dark chocolate-brown to vinaceous-brown at maturity and the background 
dingy yellowish-brown or darker. Flesh thick, brittle, firm, white or buff, but olive-gray 
to olive-black in base of stalk; odorfarinaceous or smoky; taste strongly bitterand/ oracrid 
to farinaceous. SPINES often unequal in length, 2-10 mm long, pallid or buff, darken- 
ing to tan with paler tips, then darker brown in old age; usually slightly decurrent. STALK 
2.5-10 cm long, 1-3.5 cm thick, usually tapered below, central or off-center, often curved, 
flesh-color becoming brown or dark brown in age, the base blackish-olive to grayish-olive, 
olive, or dark bluish-green; firm, solid. SPORE PRINT brown; spores 6-7.5 x 4-5.5 
microns, elliptical to round, prominently warted. Cap tissue staining blue-greenin KOH. 


HABITAT: Solitary to scattered or gregarious on ground under conifers or sometimes 
hardwoods; widely distributed. It is fairly common in the late summer and fall in the 
Pacific Northwest and northern California, but rare in our area. 


EDIBILITY: Unequivocally and indisputably inedible due to the awful taste. 


COMMENTS: The scaly reddish-brown to brown cap, blackish-olive to blue-green stem 
base, and bitter taste distinguish this species from most other Hydnums. The scales are 
usually quite conspicuous, but not as large as those of H. imbricatum. H. fennicum is a 
very similar species with a scaly reddish-brown to brown cap and blackish stem base. 
However, it does not stain blue-green in potassium hydroxide (KOH) and it has an even 
more intensely bitter taste. It grows under both hardwoods and conifers and is wide- 
spread. Three other somewhat similar species are quite common in the West: H. sub- 
incarnatum is usually bitter-tasting and similarly colored or more vinaceous, but its flesh 
usually stains pinkish or lilac whencut, its spines are pallid or whitish becoming buff or pale 
brown only in old age, and its stalk base may or may not be olive-tinted. In California it 
grows under both hardwoods and conifers, sometimes in the company of H. scabrosum. 
H. rimosum (see photo below) is also similar, but has a more or less mild (or rarely slightly 


Hydnum rimosum (see comments under H. scabrosum group) is not nearly asscalyas H. imbricatum, 
but the surface of its cap often cracks in age. 
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acrid) taste, is not normally olive at the stem base, and has a vinaceous- or purple-tinged 
cap that usually develops cracks in age but is not scaly when young. It is fairly common 
under conifers in the Pacific Northwest, and I have found it in our area in the winter and 
in the Sierra Nevada in the spring. Finally, there is H. laevigatum, a widespread but 
infrequently-encountered species that has a smooth to minutely cracked cap and, like 
H. rimosum, often stains purplish when cut open. None of these are worth eating. 


Hydnum calvatum group (Robust Hedgehog) 


CAP (5) 10-25 (35) cm broad, convex to nearly plane or somewhat irregular; surface dry, 
soon breaking up into small, flattened scales and usually cracking in age; creamy-buff to 
yellowish-tan or pale cinnamon-brown, the scales slightly darker and becoming brownish 
where bruised; margin often lobed. Flesh very thick, firm, pallid to pinkish-buff or pale 
brownish, or grayer near the spines; odor and taste variable: mild to spicy-fragrant to 
farinaceous. SPINES pallid, soon darkening to brown or grayish-brown, the tips usually 
paler; 2-12 (15) mm long, usually very uneven in length or many aborted or fused together 
or forked or with small swellings; sometimes decurrent. STALK 2-9 cm long, 2-4 (6) cm 
thick, central or off-center, usually narrowed at the base and sometimes rooting; solid, 
firm, colored like cap or slightly paler, the base often whitish from mycelium. SPORE 
PRINT brown; spores 4-5.5 x 3-5 microns, nearly round to elliptical but prominently 
warted (angular-nodulose). Cap surface staining blue-green to olive-black in KOH. 


HABITAT: In groups or clumps, often with small or aborted fruiting bodies present, on 
ground in mixed woods and under conifers; known only from western North America. 
Ive found it in August under spruce in New Mexico; it is also fairly common in Oregon. 


EDIBILITY: Unknown—but fleshy enough to warrant cautious experimentation. 


COMMENTS: The large size, thick flesh, tendency to grow in groups or clumps, whitish 
stalk base, and presence of small appressed (flattened) scales on the cap distinguish this 
species from most other Hydnums. The color is never asdarkasthat of H. imbricatum, nor 
the cap as coarsely scaly; the stalk is not olive or blue at the base as in the A. scabrosum 
group. A similar species, H. crassum, is slightly brighter in color, has larger spores, and 
its flesh may stain yellow-green when cut. Its cap surface stains brownish in KOH and 
it also occurs under conifers. A somewhat similar and widespread species, H. mar- 
tioflavum, has bright cinnamon-orange spines when young and a cinnamon to tawny cap. 


Left: Hydnum calvatum group. Note small flattened scales on cap. Right: Underside of Hydnum 
Juscoindicum (see description on p. 622). Entire fruiting body is deep purple to black in this beautiful 
and unmistakable hedgehog mushroom. 
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Hydnum fuscoindicum (Violet Hedgehog) 


CAP 4-18 cm broad, convex to plane or centrally depressed; surface dry, at first smooth 
but usually cracking to form scales in age; violet-black to bluish-black, black, or raisin- 
colored; margin often somewhat paler or purpler and wavy. Flesh thick, firm but brittle, 
deep slate-purple or violet; odorand taste mild to somewhat farinaceous orcinnamon-like. 
SPINES deep violet to deep bluish-violet to deep lavender, the tips usually paler or lilac; 
soft, brittle, 2-6 (15) mm long, usually decurrent. STALK 2-10 cm long, 1-2 (3.5) cm thick, 
equal or more often tapered below, central or off-center, firm, colored more or less like the 
spines (deep purplish). SPORE PRINT brown; spores 5-7 x 4.5-6.5 microns, broadly 
elliptical to nearly round, prominently warted. 


HABITAT: Widely scattered to gregarious on ground in woods; locally common but 
erratic in its fruiting behavior—absent some years and abundant others; known only from 
western North America. In our area it fruits in the fall and winter under tanoak and 
madrone at higher elevations in the coastal mountains; in the Pacific Northwest, however, 
it favors conifers, especially hemlock and pine. It is yet another example of a conifer-lover 
that crosses over to tanoak-madrone (others include Armillaria ponderosa, Cantharellus 
subalbidus, Hygrophorus chrysodon, and Tricholoma aurantium). 


EDIBILITY: Not recommended. Although not exactly bitter-tasting, small pieces which 
I sampled caused a peculiar burning sensation in the back of my throat. It would be 
interesting to see what color it yields as a dye. 


COMMENTS: The striking deep violet color, which is reminiscent of Cortinarius vio- 
laceus, sets apart this attractive Hydnum (see photo at bottom of p. 621). Its colormakesit 
hard to pick out in the forest gloom, and even the most eagle-eyed Hydnum-hound is likely 
to miss it or else mistake it for an old, blackened Russula albonigra. Phellodon atratus is 
somewhat similar, but is bluish-black and much smaller and tougher. Other purplish 
Hydnums include: H. cyanellum, witha similarly colored cap but paler (“lilac-gray”) flesh, 
a bitter taste, and cinnamon-brown spines with whitish tips (it was originally described 
from California, but I have not seen it); H. fuligineo-violaceum, with a vinaceous-brown 
cap, brown or cinnamon-brown spines, an acrid taste, and gray flesh in the base of the 
stalk; and H. rimosum(see comments under the H. scabrosum group), which is vinaceous- 
brown to vinaceous-buff rather than deep purple. 


HYDNELLUM & PHELLODON 


Small to medium-large, serrestria/ fungi with a cap and stalk (or sometimes several caps). CAP 
columnar to top-shaped becoming plane, depressed, or irregular; often spongy or felty when young 
and often lumpy, pitted, or ridged in age. Flesh tough; spongy to fibrous; pliant or woody, often 
duplex. SPINES typically short, often blunt; variously colored. STALK central or off-center, 
sometimes nearly absent; tough or woody, continuous with cap. SPORE PRINT brown (Hya- 
nellum) or white (Phellodon). Spores roughened by warts or spines. 


THESE tough or woody, terrestrial teeth fungi occur primarily in coniferous forests. 
They have botha cap and stalk. but the latter is sometimes present only asa poorly-defined 
tapered base. Many species have the general aspect ofa polypore, but a closer look reveals 
the presence of spines rather than pores on the underside of the cap, although the spines 
are sometimes so short and blunt that they look like minute warts. 

The fruiting body develops and decays over a long period of time, frequently engulfing 
needles, twigs, and other debris in the growth process. If there is a dry spell, growth may 
cease, then begin anew around the margin of the cap when it is damp again. Asa result the 
cap frequently has an irregular or somewhat misshapen appearance; several caps may fuse 
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together or arise in a rosette from a common stem, and their surfaces are often pitted, 
ridged, or lumpy. This indeterminate growth pattern plus the tough and pliant to fibrous 
or woody texture separate Hydnellum and Phellodon from the fleshier, more brittle 
hedgehog mushrooms (Hydnum and Dentinum). In many Hydnellums and some Phello- 
dons the cap is spongy or felty to the touch when young or actively growing, and is 
sometimes beaded with colored droplets. However, beneath or within the spongy-felty 
outer layer there is a tougher, corky or woody-fibrous core, particularly in the stalk. The 
flesh thus has two distinct layers of different textures, i.e., it is duplex. 


Hydnellum contains about 50 species in North America. They are medium-sized to 
fairly large and have brown spores. Phellodon includes only a handful of species, but some 
of them are quite common. They are distinguished from Hydnellum by their white spores 
and smaller size. Neither genus is common in our area but both are prominent farther 
north. Because of their indeterminate growth most species vary tremendously in their 
appearance according to environmental conditions. It is therefore imperative, when using 
the following key, to have several specimens in hand if at all possible. Seven species are 
described fully and others are keyed out. All are much too tough and/ or bitter to eat. 


Key to Hydnellum & Phellodon 


1. Flesh in the cap and/or stalk black or tinted or zoned (lined) with blue or violet (purple-black, 
bluc-aray, ett.) when iruitingody is cut in half lengthwise asm: -ssewe et 2D 


lL, Notas dbove; flesh orange, cinnamon, brown, or shades theTeOf son. oan... ws agen we ee oes 9 
2. Flesh in lower half of stalk reddish-orange to bright rusty-brown or salmon; flesh in cap usually 
zoned with brown and blue or mauve (sometimes faintly) ...H. caeruleum & others, p. 625 
NOLES ASC TI a he en: ee i ee are ane ae 4 oe 3 

3. Spines bright blue to dark blue; stalk with a swollen buried base or “tuber”; found in eastern 
NORE eRICAeTAGCI. oo, en ee. en ee ee, Oe, H. scleropodium 

INOW AS @IDOVEur.. pecan: . Mencia .eermenis ere awn ee eles See eee 4 

4. Flesh in lower half of stalk bluish-black to purple-black; cap whitish to yellowish to tan or 
violet-tinged when fresh; odor often fragrant ............. H. suaveolens & others, p. 624 
EREMINOL USAtOOVEE a. ttat n, Se te art! Lee AR eet Ed. [Amen eeer CANS , Pree stes em, 5 


5. Flesh black to grayish-black (not blue or violet-tinted) in both cap and stalk; spore print white 
(when obtainable); found mainly from the Rockies eastward P. niger(see P. atratus, p. 629) 


DTG Ne. 1070 aaa Nera Moor | heretic ar ROR Ce OL ena Ie Wren eRe ev arare a deanery are era tye eae Se 6 
6. Cap rather small (5 cm broad or less); stalk slender (averaging 3-5 mm thick); spore print 
Sy TT Pecc raster ree ars Kae altar ann ea Reman, waenivns tomy ewe. Wee | 7 
6. Cap medium-sized to rather large (usually 4 cm broad or more); stalk usually thicker; spore 
OUT DIOL, a Ry a So. a. ent, ee i meinen 8 


7. Flesh purple-gray to purple-black; cap typically dark brown to purplish-gray witha pale margin 
ee ang eee re ee ees re ee ee eee eee P. melaleucus (see P. atratus, p. 629) 
7. Flesh purple-black to bluish-black; cap more or less same color .......... P. atratus, p. 629 


8. Found in eastern North America; fruiting body slate-gray to black .............. 00.0005. 
eC eee ree: naar Oi oe Sheil ean eed aod aie eee, H. nigellum (see P. atratus, p. 629) 
8. Found mainly from the Rocky Mountains westward; flesh and/or cap usually with some 


blue~er violet tones, .. m2. -ee ee H. cyanopodium & H. regium (see H. caeruleum, p. 625) 

9. Spines bright yellow at least at the tips; cap usually with bright yellow to olive-yellow tones at 
least at the margin; found in eastern North America .................005. H. geogenium 

Oe NOS aD OVE sada eae eee ee eae Be ROR TA, epee eer Ceres hut ae (een 10 
10. Flesh yellow-orange to bright orange, rusty-orange, or reddish-orange, at least in the stalk; cap 
and/"Or Spilies Often sowinegsmme COlOLS: 00.720. . e cee ee le es ig 

NON Ini tes cleo. eee ae ee A eek ee ne eek, NG) ae ay, Rory le 
11. Flesh in cap and stalk orange to orange-red or rusty-cinnamon; cap surface with cinnamon, 
orange, or rusty-cinnamon tones, at leastinage ......... H. aurantiacum & others, p. 626 


11. Flesh incap duller (mauve, grayish, brownish, etc.); cap surface also typically duller ....... 
ee ee eee Re ec ke os ee ee H. caeruleum & others, p. 625 
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12. Odor sweet and/ or taste of flesh very acrid (peppery); cap beaded with bright red to dark red 
dropletsin Wet weather <n), amaa.aeasee. =.= 00+) oe cane Hi. peckii & others, p. 627 
12. Cap not beaded with red droplets, or if so then taste not typically acrid nor odor sweet ... 13 


13. Cap usually small (6 cm or less); stalk often slender (less than | cm thick); spore print white 14 
13. Mature cap often more than 5 cm broad; stalk often thick; spore print brown or brownish 15 


14. Spines pale cinnamon to brown at maturity; cap usually zoned ...... P. tomentosus, p. 628 
14° Spires enayishat MaGUrt Vrerswermenemmen coal per nc § P. confluens (see P. tomentosus, p. 628) 


15. Stalk exuding yellow juice when broken or crushed (if fresh); cap pale to dark brown, or some- 
times also with yellow-brown tones and exuding a brownish juice when fresh .. H. mirabile 
ere aCe 0c aE WW MW, os diss oe oo SR IEE. 16 


16. Cap smooth or radially ridged but not lumpy, warty, or spongy, often zoned concentrically (see 
Color Plate 157) with various shades of brown, cinnamon-brown, pinkish-brown, etc.; stalk 


Nar spomeycon VULIOUS ._ . . meeirsmesc amy hs H. zonatum (see H. scrobiculatum, p. 627) 
16 NGPRAEAOVE™. ©) _ Perea Pee OP ee a a 17 
17. Associated with hardwoods (mainly oak) in eastern North America .................. 18 
ge Associated'principally withcontlers; widelydisinibuted (2.2.5, . 25.0. ak. Ee) 
18. Stalk very spongy and swollen or bulbous; cap and stalk brown to rusty-brown or cinnamon- 

brown and finely linity orvelvely commonme 2 ees H. spongiosipes 
18. Notas above; cap very dark brown to blackish in oldage .................. H. piperatum 


19. Cap sometimes beaded with pinkish droplets in wet weather; odor typically mild or faint but 
not fanmaceous; commonunder pines in northeastern North America -....4.,....=.... 
eee. comment warmers 2 oh oR ory BR tee H. pineticola (see H. peckii, p. 627) 

19. Cap sometimes beaded with red to dark red droplets in wet weather; odor usually farinaceous; 
widely distributed under various conifers ............. H. scrobiculatum & others, p. 627 


Hydnellum suaveolens (Fragrant Hydnellum) 


CAP (3) 5-15 (30) cm broad when mature, top-shaped becoming plane to somewhat 
depressed, often with needles or other debris incorporated into it; surface white and thinly 
felty or velvety at first, often bumpy and/ or pitted in age, soon becoming yellowish to tan, 
brownish, olive-brown, or violet-gray from the center outward (margin often paler); 
usually staining brown where bruised. Flesh duplex, whitish to yellowish-buff zoned with 
blue lines in the cap, entirely deep blue to purple-black in the stalk; odor often strongly 
fragrant (like anise or peppermint). SPINES whitish to creamy when young, becoming 
grayish-brown with pallid tips in age; short (up to 3 mm long), irregularly decurrent. 
STALK 1-5 cm long, !-3 cm thick, central or slightly off-center, very tough, the base 
usually swollen, rooting; grayish-blue to bluish-black. SPORE PRINT brown; spores 
4-6 x 3-4 microns, elliptical to nearly round, prominently warted. 


HABITAT: Solitary to gregarious or in fused clusters under northern and montane 
conifers, late summer through early winter; widespread but especially common in the 
Rocky Mountains. I have seen large fruitings under spruce and fir in Idaho and New 
Mexico, but have yet to find it in our area. 


EDIBILITY: Unknown, but much too fibrous to be worthwhile. 


COMMENTS: The blue-lined flesh in the cap and blue-black flesh in the stalk plus the 
flagrantly fragrant (fragrantly flagrant?) odor make this an easy species to identify. In 
some collections the fragrance is absent, but in others it is overpowering—I once had to 
remove two specimens from my car because their aroma was so heady! H. peckiiis often 
fragrant but much different in color, while H. caeruleum shows orange-red flesh in the 
stalk. Other species: H. cruentum, described from Nova Scotia, has a menthol odor, 
but when young and fresh its cap has red droplets and it spines are lilac- or bluish-tinged. 


Hydnellum caeruleum. Note the conspicuously zoned flesh in the sliced specimen at left. 


Hydnellum caeruleum (Blue-Gray Hydnellum) 


CAP 3-12 (17) cm broad, often with leaves or needles incorporated into it; top-shaped 
becoming plane or slightly depressed; surface felty or velvety at first, often bumpy and/or 
pitted in age and with matted hairs; mauve to pale blue, whitish, or tan when young, 
becoming light to dull dark brown or even blackish from the center outward (often a 
mixture of these colors), the soft, felty growing margin white or pale blue to bluish-gray. 
Flesh duplex: upper or outer layer spongy, inner core toughand fibrous; zoned variously 
with bluish, blue-gray, mauve, and brown in the cap; bright rusty-colored to orange-red 
in stalk; odor and taste farinaceous. SPINES whitish when young or tinged blue, becoming 
brown to dark brown with pallid tips in age; rather short (1-5 mm long), often decurrent. 
STALK 2-9 (12) cm long, 1-3 cm thick, central or off-center, very tough, often rooting 
deeply in humus; equal or thicker at either end, buff to brown or orange-brown, but usually 
covered with debris. SPORE PRINT brown; spores 4.5-7 x 3.5-5 microns, nearly round 
to elliptical and irregularly lobed or warted. 


HABITAT: Solitary to gregarious or in fused clusters on ground in woods; widely dis- 
tributed. It is common in the Pacific Northwest under pines and other conifers, but in our 
area I find it under oak, tanoak, and madrone, usually early in the fall. 


EDIBILITY: Indisputably inedible. 


COMMENTS: Like most Hydnellums this species develops over a period of several weeks 
and undergoesa number of confusing color changes. Youngspecimensare more or less top- 
shaped, and have a thick, felty cap margin that shows white and/or bluish tints. In age, 
however, or after being battered by rain, the cap becomes depressed (wouldn’t you?), the 
margin thins out, and the color becomes darker or duller brown. However, the bluish lines 
in the flesh of the cap (though sometimes faint) and the bright rusty- to orange-red flesh 
in the stalk (which distinguishes it from H. suaveolens) are fairly constant characters. 
Other species: M1. ferrugipes of eastern North America has an orange-red stalk, but favors 
hardwoods. H. cyanopodium has a vinaceous-blue cap shading toward lavender (or 
whitish at margin) that is often beaded with red droplets in wet weather, flesh that is 
zoned bluish-black, and spores shaped like jacks. H. regium often forms compound 
fruiting bodies (with several caps); its cap is violet-black with a paler margin and the flesh 
is brown to pale orange in the stalk and brownish to grayish with violet tones in the cap. 
The latter two species occur under conifers (mainly spruce and pine) in northern Cali- 
fornia, the Pacific Northwest, and the Rocky Mountain region. 
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Hydnellum aurantiacum looks like a terrestrial polypore, but has minute spines on underside of cap 
instead of pores. Lumpy specimen on right is young and actively growing. 


Hydnellum aurantiacum (Orange Hydnellum) 


CAP 3-15 cm broad, columnar or somewhat top-shaped becoming plane or depressed in 
age; often with pine needles and other debris incorporated into it; surface velvety and 
suedelike when fresh and often roughened by projecting knobsand lumps when mature, or 
in some forms with radiating ridges; white when young or on actively growing margin, 
otherwise orange to rusty-orange to rusty-cinnamon (or mixture of these colors), and 
eventually darker (brown) in old age. Flesh thick, tough and corky except for frequent 
presence of a spongier outer or upper layer; orange to rusty-cinnamon to orange-red in 
both the cap and stalk; odor mild, taste bitter to farinaceous. SPINES short and blunt 
(14 mm long), whitish to grayish or orange, becoming brown in age with the tips often 
paler. STALK 2-6 cm long, |-3 cm thick, usually central, very tough or woody, equal or 
tapered downward or in one form enlarged at base; orange to bright rusty-cinnamon 
becoming dark brown in age, with a large mat of pine needles and debris usually stuck to 
the base. SPORE PRINT brown; spores 5.5-7.5 x 5-6 microns, nearly round, promi- 
nently warted. 


HABITAT: Solitary orin groups on ground under pines and other conifers, sometimes also 
in fused clusters; widely distributed. It is one of the two most common Hydnellums in our 
area (from late fall through early spring), but does not often occur in large numbers. 


EDIBILITY: Unequivocally inedible. 


COMMENTS: The tough texture, knobby or lumpy cap surface, and bright orange to 
rusty-cinnamon colors of the cap and flesh are the fallible fieldmarks of this species and its 
close relatives. It never exudes the red droplets characteristic of H. peckii, but might be 
casually mistaken for a polypore such as Phaeolus schweinitzii. However, a close look 
at its underside reveals the presence of small “teeth” instead of pores. Closely related 
species include: H. complectipes, usually with many caps fused to form large, complicated 
masses or rosettes, found in the Pacific Northwest under conifers; H. conigenum, with very 
thin flesh in the cap, also found under conifers; and H. ferrugipes and H. earlianum, found 
under hardwoods in eastern North America, the latter with a nearly smooth cap. 
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HYDNELLUM 627 


Hydnellum peckii Color Plate 160 
(Strawberries and Cream; Bleeding Hydnellum) 


CAP 2.5-15 cm broad, often with needles and other debris incorporated into it; top-shaped 
becoming broadly convex to plane or finally depressed; surface felty or velvety and white 
to pink in young specimens or on actively-growing margin; inage becoming nearly hairless 
and lumpy or jagged with projecting nodules, and often ridged and/ or pitted; darkening 
to brown, dark brown, or vinaceous-brown from the center outward and almost entirely 
these colors in old age; beaded with or exuding bright ruby-red to dark red droplets when 
fresh and moist. Flesh in both cap and stalk tough and fibrous-corky, faintly zoned; 
pinkish-buff to cinnamon-brown, dark reddish-brown, or dingy brown; odor mild to 
fragrant or pungent; taste typically extremely acrid (peppery). SPINES rather short (1-6 
mm long), dull pinkish becoming brown or purplish-brown, often with paler tips; some- 
times decurrent. STALK 0.5-7.5 cm long, 1-2 (3) cm thick, central or off-center, equal or 
tapered below and sometimes rooting, or occasionally swollen at base; felty or velvety 
and colored more or less like cap or darker; solid, tough or woody. SPORE PRINT brown; 
spores 4.5-5.5 x 3.5-4.5 microns, round or nearly round, prominently warted. 


HABITAT: Solitary to scattered, gregarious, orin fused clusters on ground under conifers; 
widely distributed, but particularly common in the Pacific Northwest in the late summer 
and fall. ’ve recorded only one questionable collection from our area, but have seen it 
farther north under pine and fir. 


EDIBILITY: Indubitably inedible due tothe burning-acrid taste and tough, corky texture. 


COMMENTS: The bright red droplets that cling to the surface of the cap in moist weather 
make this a striking and easily-identified mushroom (see color plate!). As in other Hyd- 
nellums, the cap varies considerably in color and texture according to age and environ- 
mental conditions. When young, white, and beaded with droplets it looks like a Danish 
pastry topped with strawberry jam. Older, battered specimens, on the other hand, are 
scarcely recognizable and easily confused with other species. Intermediate stages are 
typically brown or dark reddish-brown with a white to pink, beaded margin. Other species 
exuding red droplets in wet weather include: H. diabolum, very similar if not the same, 
with a hairier cap at maturity and stronger odor; and H.. pineticola, common under pines 
in northeastern North America, witha rather unpleasant but not acrid taste and acap that 
sometimes has pink droplets. See also H. scrobiculatum. 


Hydnellum scrobiculatum (Rough Hydnellum) 


CAP 3-10 cm broad, more or less top-shaped when young becoming plane to depressed in 
age, sometimes with smaller caps on top; surface usually roughened and irregular from 
numerous pits and projecting warts or blunt spikes, often also with radial ridges; pallid 
to pale salmon-buff or pinkish and plushlike or felty when young or on growing margin of 
older specimens; darkening in age from the center outward to buffy-brown, then dull 
cinnamon and finally darker brown, but lacking conspicuous concentric zones; sometimes 
beaded with dark red droplets when young and moist, and bruising reddish-black to black 
when rubbed, especially at margin. Flesh zoned, sometimes also with white dots; usually 
duplex, the upper layer spongy when fresh and colored like cap, the lower layer or core 
brown to dark reddish-brown; often exuding dark red juice when squeezed (if moist and 
fresh); odor and taste mild tofarinaceous. SPINES short (1-5 mm long), usually decurrent, 
sometimes fused; pallid or colored like cap margin, becoming buffy-brown to cinnamon- 
brown and finally purple- or dark brown in old age. STALK 1-4 cm long, 0.3-1.5 cmthick, 
usually tapered downward but often with a swollen, buried, spongy base; central or off- 
center; tough; cinnamon-brown or colored more or less like cap. SPORE PRINT 
brownish; 4.5-5.5 (7) x 3.5-5 microns, elliptical to nearly round, prominently warted. 
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HABITAT: Scattered to gregarious or in fused clusters in woods, usually associated 
with conifers; widely distributed and sporadically common insome regions. Itcan be found 
nearly every fall in the Pacific Northwest and extends into northern California, but occurs 
very rarely if at all in our area. 


EDIBILITY: Incomparably inedible. 


COMMENTS: This species is rather hard to characterize, as evidenced by the lengthy 
description. It is best recognized by its irregularly roughened cap with pits, radial ridges, 
and spikelike projections, plus the overallcinnamontobrowncolor witha pinkish growing 
margin that darkens when bruised. When beaded with red droplets it can be confused with 
H. peckii, but is not as peppery-tasting as that species and usually has a buried, swollen 
“tuber” on the stalk. When older it can be mistaken for various other brownish to reddish 
Hydnellums. H. zonatum (=H. scrobiculatum var. zonatum, H. concrescens— COLOR 
PLATE 157) is a closely related, similarly colored species with a smooth or radially cor- 
rugated (but not lumpy) cap that is usually zoned concentrically (at least somewhat). It is 
quite common under hardwoods in eastern North America but also occurs on the west 
coast both in its normal form and a diminutive one whose cap is 4 cm broad or less. Both 
H. zonatum and H. scrobiculatum are quite distinct in their typical forms, but appear to 
intergrade. Other similar species: H. subsuccosum resembles H. zonatum, but is more 
irregular in shape and juicier when fresh, and exudes a pinkish to reddish juice when 
squeezed; it also has yellowish-gray to yellow-green mycelium at the base of the stemand its 
cap is often flecked with yellowish spots or particles. H. cumulatum has many caps built on 
top of one another, and little or no stalk. Both of these occur under conifers. 


Phellodon tomentosus (Zoned Phellodon) 


CAP 1.5-4 (5.5) cm broad, often fused with others, plane to depressed or broadly funnel- 
shaped; surface dry, smooth to ridged or corrugated, minutely hairy (tomentose), white 
when very young, soon becoming concentrically zoned with yellow-brown, cinnamon- 
brown, darker brown, etc., the growing margin usually remaining white and felty to the 
touch, but bruising brownish. Flesh thin, leathery and fibrous, brownish (darker brown 
in stalk); odor usually fragrant (like fenugreek); taste mild or slightly bitter. SPINES short 
(1-3 (5) mm), crowded, delicate, whitish becoming pale cinnamonto brown with paler tips; 
slightly decurrent. STALK 1-5 cm long, 2-5 (8) mm thick, usually central, equal or tapering 
downward, colored more or less like cap, arising from spongy pad of brownish mycelium. 
SPORE PRINT white; spores 3-4.5 microns, round or nearly round, minutely spiny. 


HABITAT: Scattered to densely gregarious or clustered (several caps often fused together 
but the stalks usually separate) under conifers; widely distributed and fairly common. I 
have found it in Mendocino County, California, in the fall and early winter, and it issome- 
times abundant in the Pacific Northwest; just how far south it occurs is unclear. 


EDIBILITY: Unknown, but too small and too tough to be of value. 


COMMENTS: The small size, beautifully zoned yellow-brown to cinnamon-brown to 
dark brown cap, brown flesh, slender stem, and frequently fragrant odor are good field- 
marks. It bears an uncanny resemblance to polypores of the genus Coltricia (see C. 
cinnamomea), but the underside of the cap features minute spines or “teeth” instead of 
pores. Hydnellum zonatum (see comments under H. scrobiculatum) is also somewhat 
similar, but has darker spines and brown spores. Other species: P. confluens is quite 
similar, but more common under hardwoods. It is more irregular in shape, with an often 
roughened or pitted, whitish cap that darkens to creamy or dark tan from the center 
outward, and spines which are grayish at maturity. 


PHELLODON 629 


Phellodon atratus (Blue-Black Phellodon) 


CAP 1-5 cm broad but often fused with others; plane to depressed or irregular; surfacedry, 
usually at least faintly zoned concentrically; bluish-black to purple-black or black, the 
margin often slightly paler or purpler. Flesh in both cap and stalk purple-black to bluish- 
black; thin, tough, fibrous, pliant, sometimes witha thin outer or upper spongy layer; odor 
mild or faintly fragrant; taste mild. SPINES very short (1-2 mm), irregularly decurrent; 
gray to dark purplish-gray-brown, darker where bruised. STALK 2-5 cm long, 3-5 mm 
thick, usually central, sometimes compound or branched; tapering downward but usually 
thickened at ground level bya felty mycelial layer; rough, often flattened, colored more or 
less like cap. SPORE PRINT white; spores 4-5 x 3-5 microns, round or nearly round, 
minutely spiny. Cap tissue staining blue-black in potassium hydroxide (KOH). 


HABITAT: Scattered to gregarious, often forming compound or fused clusters, on 
ground under conifers (particularly Sitka spruce); apparently endemic to the Pacific 
Northwest and California and quite common in the fall and winter in second-growth 
forests. It has been found in Big Basin State Park, but is rare south of San Francisco. 


EDIBILITY: Unknown, but like myself, too tough and too small to be of value. 


COMMENTS: The small size, tough texture, and bluish-black color distinguish this 
conifer-lover. Hydnum fuscoindicum is somewhat similar in color but larger and fleshy- 
brittle rather than pliant and tough. A closely related species, P. melaleucus, has purplish- 
black to purple-gray flesh, but its cap is dark brown to purplish-gray with a pallid margin, 
the spines are whitish to gray, and the stalk is very thin, dark brown to black, and sometimes 
deeply rooted. It also occurs under conifers but has a wider (albeit northern) distribution. 
In eastern North America a similar species, P. niger, is common. It is larger and thicker 
than P. atratus, witha white to brownish, gray, or black cap and black flesh (in both the 
cap and stem). Hydnellum nigellum, another eastern species, is small and slate-gray to 
black, but has brown spores. 


AURISCALPIUM 


THIS genus contains a single odd species with a worldwide distribution. It is not closely 
related to other stalked teeth fungi. In fact, microscopic characters suggest a possible 
relationship to the agaric genus Lentinellus. 


Auriscalpium vulgare (Ear Pick Fungus) 


CAP 1-2 (4) cm broad, more or less kidney-shaped in outline, broadly convex to plane or 
slightly depressed; surface dry, covered with dense fibrils or hairs, brown to dark brown, 
sometimes blackish in age; margin often fringed and paler. Flesh thin, tough, pliant, white 
to pale brown. SPINES whitish to flesh-colored, sometimes darkening to brown; very 
fine and crowded, short (1-3 mm long). STALK 2-10 cm long, 0.5-3 mm thick, veryslender, 
equal or slightly enlarged below, usually attached to side of cap (lateral), densely hairy, 
especially toward base, rusty-brown to dark brown or blackish. SPORE PRINT white; 
spores 4.5-6 x 3-3.5 microns, round or nearly round, smooth or minutely spiny, amyloid. 


HABITAT: Solitary or in twos and threes on rotting, often buried cones of conifers, or 
sometimes on thick mats of debris made up partly of decaying cones; widely distributed, 
but rare in our area (or else frequently overlooked). In my experience it favors Douglas- 
fir cones, at least on the west coast. 


EDIBILITY: Much too small and much too tough to be of value. 


Auriscalpium vulgare. This dainty fungus grows on decaying cones (in this case, Douglas-fir). Note 
the slender stalk and layer of spines on underside of cap. 


COMMENTS: The small size and growth on decaying cones plus the thin, hairy, lateral 
stem and fine spines that line the underside of the cap are the forthright fieldmarks of 
this unique, petite fungus. The stem, though lateral, may occasionally appear to be central 
when the cap is deeply indented. The stem is usually longer than the width of the cap and 
far thinner than that of any other fungus with spines. The dark color and small size make 
it very difficult to see unless you are specifically looking for it. 


Coral and Club Fungi 
spores 
CLAVARIACEAE S 


THIS large and lovely group of fleshy fungi includes simple, unbranched, upright clubs 
and fleshy, intricately branched, coral-like forms. With the exception of Clavariadelphus 
the fruiting body is not differentiated into an upper sterile surface (cap) and fertile under- 
side. Instead the spore-bearing basidia line the smooth to occasionally wrinkled surfaces of 
the upright clubs or branches. A sterile base, stalk, or “trunk” isnormally present, however. 

Coral fungi are a conspicuous and colorful component of our woodland fungi. They 
come in every imaginable color, and some of the larger branched forms(notably Sparassis) 
are edible. They are difficult from a taxonomic standpoint. Nearly all the coral fungi 
were originally lumped together in one unwieldy genus, Clavaria, but now more than 30 
genera are recognized. These are delimited largely on microscopic and chemical charac- 
teristics (e.g., whether or not the spore-bearing surface stains green in ferrous sulfate), so 
to facilitate identification the family has been divided into five groups, keyed below. The 
largest and most common group, Ramaria, is microscopically similar to Gomphus of the 
chanterelle family (Cantharellaceae), and some taxonomists place them together in the 
family Gomphaceae in the belief that they arose from a common ancestor. Another genus, 
Sparassis, is usually placed ina family of its own, butis traditionally grouped with the coral 
fungi because of its branched fruiting body. 


Key to the Clavariaceae 


1. Fruiting body unbranched or very sparsely branched (but often tufted or clustered) ... 2 
|. Fruiting body profusely branched froma stalk orcommon base ................0-0005 4 
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Left: Clavaria vermicularis has unbranched but clustered fruiting bodies (it is also shown on p. 637). 
Right: Ramaria stricta, one of many species with a branched fruiting body. 


Fruiting body entirely brownish-black to black or blackish beneath a white powdery coating or 
entirely green to olive or blue-green or interior with large chambers or compartments or para- 
sitic on insects, spiders, or truffles; spores borne asexually or in asci (see Ascomycetes, p. 782) 

Not as above(may be white, but if so then not powdery); spores borne on basidia ........ 3 


Fruiting body tough, the flesh pithy, stringy, or punky; apex often enlarged; usually 7 mm thick 
Jus nn a: Be ae ee Clavariadelphus, p. 632 
Fruiting body typically fragile or if tough then much smaller; mostly less than 7 mm thick; apex 
acuteor bluntworoccasionallyienlangedw ee..2052.4.. 4... +. Clavaria & Allies, p. 634 


Fruiting body small and tough with very thin, almost hairlike branches, brown to grayish-brown 
to dark brown or purple-brown; growing on twigs, needles, etc.; rare (mostly tropical) Pterula 
INOEASMDOVE COR OUes . sm. ms seine «meee oe en a wn a nr ro antes. S| 


Fruiting body consisting of numerous flattened, wavy, ribbonlike, or leafy segments or lobes 
arising from a common base; rather tough; overall color white to creamy, yellowish, or tan; 


frowine anor iear the Wasesol (rees.andistuimps) 2)... 2... . « - ciees < dance: cece ae 6 
ING AIGNER ee rs a ey. ge eae We 
Found on hardwood stumps or roots in tropics and along Gulf Coast; fertile surface usually 

developing pores, spines, or “teeth” inage ... (see Polyporus, A lbatrellus, & Allies, p. 554) 
Notas above: common amd widespread 2270 20226 eee es es ss ee Sparassis, p. 657 
Fruiting body bright yellow to orange; spore print white, or if not then branches usually viscid; 

spores smooth; typically growing on wood ...............008. Clavaria & Allies, p. 634 
OHS oS ae i NS a nena i we 8 


Branch tips crownlike (in the form of small fringed cups); spore print white; growing on wood 
Clavulina & Allies, p. 640 


es 


Fruiting body bright yellow to orange when fresh and small (typically 2-7 (10) cm high) .. 10 
INOURR BLOOM E80 oe Ol i oe ne eee ae 1] 


Stalk slender and not particularly fleshy; branches often hollow and/or viscid; spore print 
white or yellowish; extensive mycelial mat typically absent ...... Clavaria & Allies, p. 634 
Not as above; stalk thick and fleshy or if not, then an extensive mat of mycelial threads usually 
present at base and in substrate; spore print buff to tan, yellowish, or ochre Ramaria, p. 645 


Branches tough, usually flattened, grayish-brown to dark brown to purple-brown (but tips 
often pallid when growing); odor typically garliclike or fetid (see Thelephora palmata, p.609) 
PHGU SM DO Vea Ama art cme Orn eae at ety oe eee ae. ee See be 
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12. Spore print creamy to yellow, tan, yellow-orange, or ochraceous (rarely white); fruiting body 
medium-sized to fairly large, often brightly colored, or if dull colored then usually with a large 
fleshy base (stalk); fertile surfaces staining greenish to blue in ferrous sulfate Ramaria, p.645 

12. Spore print typically white; fruiting body rather small to medium-sized, white or dull-colored 
(grayish, brownish, tan, bluish-gray, ortinged purple); base typically noflarge and fleshy; fertile 
surfaces typically not staining green or blue in ferrous sulfate ... Clavulina & Allies, p. 640 


CLAVARIADELPHUS (Club Corals) 


Medium-sized, terrestrial, woodland fungi. FRUITING BODY erect, unbranched or occasionally 
forked, more or less club-shaped or with a flattened top, usually atleast 5 mm thick; surface smooth 
to wrinkled. Flesh rather tough and fibrous or pithy. SPORE PRINT white to pale yellow, buff, or 
ochre. Spores typically elliptical, smooth. Spore-bearing surface staining green in ferrous sulfate. 


THESE are rather tough, club-shaped fungi with a smooth or somewhat wrinkled spore- 
bearing surface. They are larger and thicker than most fairy clubs (Clavaria & Allies) 
and not nearly so fragile. In C. truncatus and its close relatives the apex of the club 
is flattened and sterile—in other words, a rudimentary cap— but in the other species it is 
typically rounded, pointed, or only slightly flattened. 

Club corals are harmless but rather tough, stringy, and/or bitter-tasting. They grow 
only in the woods and in our area fruit mostly during cold weather. Three widespread 
species are described here. If your “club coral” is small and irregularly shaped, check the 
earth tongues (on p. 865) as well as Clavaria & Allies (p. 634). 


Key to Clavariadelphus 


1. Fruiting body with a consistently flattened (truncate) or depressed apex or evena rudimentary 


Capt akseciaicd Willconlcrse...¢. 8. 0...... 2 BE Oe... BS ee. eee ! a) 
1. Not as above; apex of fruiting body rounded to obtuse or pointed, or if sometimes flattened 

then assecmrcdrwitht hardwaods %.™ .. et. L.t. kL e.... 8 ae eee | + 
2. Upper portion of fruiting body red to reddish-orange C. lovejoyae (see C. truncatus, p. 634) 
2. Not as above; upper portion of fruiting body orange to yellow, ochre, etc. .............. 4 
2 Sporeapnmiypalexochiiem <5 i640. 064.055. dh edness Ma ee cee ee: C. truncatus, p. 634 
S.  SROMC HO WME pets perm: ay. eg. oe he es Sh Go ee eS C. borealis (see C. truncatus, p. 634) 
4. Apex of fruiting body usually with a sharply defined point or “nipple”; associated with conifers 


ee ee ee ee C. mucronatus (see C. ligula, p. _ 
4. Notas above; apex rounded to bluntly pointed or somewhat flattened ................. 
5. Associated mainly with hardwoods; mature fruiting body 1-3 cm thick and 6-20 cm or more 
| HTP 7 a etl ND cae Pa ae A rarer A AAT any Rr AER? en C. pistillaris & others, below 


5. Associated with conifers; mature fruiting body up to 1.5 cm thick and typically 2-10 cm high 
C. ligula & others, p. 633 


SS 


Clavariadelphus pistillaris || (Common Club Coral) 


FRUITING BODY simple, erect, unbranched or sometimes forked; club-shaped or 
tapering downward, the apex rounded or somewhat flattened but not normally depressed; 
6-20 (30) cm high, 0.8-4 (6) cm broad; surface smooth or often longitudinally wrinkled or 
grooved in age; usually pallid at first, but soon dull pinkish-brown to reddish-brown, flesh- 
colored, or ochraceous-brown; staining brown to vinaceous-brown when handled or 
bruised; apex often yellowish at first but soon colored like the rest of the fruiting body; 
base usually pallid, with white hairs. Fleshtough, fibrous or pithy, whitish, bruising brown; 
taste mild or bitter. SPORE PRINT white or tinged yellow; spores 9-16 x 5-10 microns, 
elliptical, smooth. 


Clavariadelphus pistillaris is a common terrestrial club-shaped species. In our area it favors oak. 
Forked specimen at top is not unusual. 


HABITAT: Solitary, scattered, or in groups on ground under hardwoods and in mixed 
woods; widely distributed. It is common in our area from the late fall through early spring, 
especially under live oak, tanoak, and madrone. 


EDIBILITY: Harmless. The taste and texture are reminiscent of stale rope. 


COMMENTS: The ochre-brown to flesh-colored, club-shaped fruiting body that stains 
brown when handled is characteristic of this cosmopolitan club coral. Itis the commonest 
Clavariadelphus in our area and the only one found under hardwoods. Its apex is some- 
times quite broad, but not as flagrantly flattened as that of C. truncatus. Other species: 
C. subfastigiatus is a brownish-orange species found under conifersin northern California 
and elsewhere; it does not discolor as much when handled and turns bright green in 
potassium hydroxide (KOH). 


Clavariadelphus ligula (Strap Coral) Color Plate 171 


FRUITING BODY simple, erect, unbranched or rarely forked, cylindrical to flattened- 
cylindrical or club-shaped, the apex usually rounded or bluntly pointed; 2-10 cm high and 
0.3-1 (1.5) cm broad at apex. Surface smooth to slightly wrinkled, dull-colored (buff to 
dull yellowish, ochre-buff, pale reddish-brown, or vinaceous-buff); base whitish and hairy, 
often with white mycelial threads penetrating the surrounding humus. Flesh white, pithy 
but tough; taste mild or bitter. SPORE PRINT white to pale yellowish; spores 8-18 x 3-6 
microns, elongated-elliptical, smooth. 


HABITAT: Scattered to densely gregarious or tufted in humus under conifers; widely 
distributed. It is common throughout much of the West in the summer and fall, but 
absent or very rare in our area. 


EDIBILITY: Worthless. 


COMMENTS: This species is smaller and slimmer than C. pistillaris and typically occurs 
under conifers rather than hard woods— often in large troops (see color plate). The apex of 
the club is not noticeably flattened or depressed as in C. truncatus, and is not brightly 
colored. Other species: C. sachalinensis is a macroscopically identical species with larger, 
buff to ochraceous spores; it also grows gregariously in humus under conifers. Another 
conifer-lover, C. mucronatus, differs in its whitish, sharply nippled apex. Still another, 
C. subfastigiatus, is somewhat thicker and stains green when touched with potassium 
hydroxide (KOH). None of these are worth eating. 
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Clavariadelphus truncatus (Truncate Club Coral) Color Plate 166 


FRUITING BODY simple, erect, unbranched or occasionally forked; club-shaped or 
more often witha broadly flattened or depressed apex (a rudimentary cap); 5-15 (18) cm 
high and 2.5-8 cm broad at apex. Surface smooth or often wrinkled or veined (especially 
near apex), more or less pinkish-brown to ochre or brownish-orange, the apex usually 
brighter (yellow to golden-yellow or yellow-orange), at least when young; base often pallid, 
with white hairs. Flesh rather tough or pithy, white to ochre; taste mild to sweetish or 
bittersweet. SPORE PRINT pale ochre; spores 9-13 x 5-8 microns, elliptical, smooth. 


HABITAT: Scattered to gregarious in duff under conifers; widely distributed, but not 
nearly ascommonin our areaas C. pistillaris. I have seen large fruitings of this species and 
its look-alike, C. borealis (see comments), in the fall and winter in northern Californiaand 
in the summer in the Rocky Mountains. 


EDIBILITY: Edible and delicious when sweet. It can be sauteed by itself and served for 
dessert! 


COMMENTS: The broad, golden, flattened top distinguishes this species fromits cousins 
C. pistillaris and C. ligula. The color of the fruiting body actually varies considerably from 
dull pinkish-brown to bright golden-orange, and the apex can be quite inflated so as to 
resemble a chanterelle (Gomphus or Cantharellus). Other species: C. borealis is a white- 
spored version of C. truncatus that sometimes shows a lilac tinge to the fruiting body; it is 
common and widespread under conifers. C. lovejoyae of the Rocky Mountains is also 
similar, but red to reddish-orange in color. 


CLAVARIA & Allies (Fairy Clubs) 


Small, mostly fragile fungi found on ground, leaves, or occasionally on wood. FRUITING BODY 
erect, usually unbranched or sparingly branched and finger-shaped or clublike, slender, oftentufted 
orclustered. Flesh usually fragile. SPORE PRINT white. S pores typically smooth. Basidia typically 
4-spored. Clamp connections typically absent (Clavaria), present (Clavulinopsis). Fertile surface 
often staining green in ferrous sulfate (Clavulinopsis), or not greening (Clavaria & others). 


THESE are primitive fungi with an erect, relatively unspecialized fruiting body. The most 
common forms are unbranched and smaller, slimmer, and frailer than the club corals 
(Clavariadelphus). They are sometimes confused with earth tongues— which are tougher, 
often flattened and velvety, and capitate (with a cap distinct from the stalk)—and which 
belong to an entirely different group of fungi, the Ascomycetes. Fairy clubs often grow in 
clumps, but the individual clubs do not usually arise from a fleshy base as in the branched 
corals (Clavulina, Ramaria, etc.). The few branched species are not as fleshy as Ramarias 
and usually more vividly colored than Clavulina, Ramariopsis, and Clavicorona. 

Clavaria and Clavulinopsis are the two most common genera of fairy clubs, but their 
defining features are esoteric, involving the presence or absence of carotenoid pigments, 
clamp connections, and the behavior of nuclei in the basidia. For the sake of convenience 
they are treated together here, along withseveral other small, miscellaneous genera (M ulti- 
clavula, Macrotyphula, and Typhula). 


Fairy clubs are too small and fragile to have any food value, but they are an attractive 
additionto our woodland decor. They are saprophytic on humus, soil, or occasionally grass 
and decaying wood. In ourarea they fruit—as do most of the Clavariaceae—from late fall 
through early spring. Seven species are described here. 


CLAVARIA & ALLIES 635 


— 


i eee | ee 


N 


Key to Clavaria & Allies 


Growing on algae-covered wood or soil; fruiting body minute (up to 1.5 cm high and 1-3 mm 


UM re steeds te ce ie ere ee ere Multiclavula mucida & others, p. 636 
Not asabovetil growime omalipae.whenwarger) ........%220 Bispace ts ergo ee eas saan es 2 
Presitinounethody yellow t oramge, red, salmon, orpink ... @ 2... 122. merce e +> sanes 3 
Not as above (fruiting body white, yellow-brown, grayish, purple, etc.) ................ 10 
Pieshhinuipmpg beady yellow to@rang@e c.g le ee a ee oe oe eee 4 
Lore shpat body rose-pink to red Or orange-red ......) +22. snes cee seb evenness 9 
PeatgLC Hana aeclivs tein CC eerie: eet. eee ran Meta reer eeliey al susce aan ated Ua geen ae Sas eee Ne en S 
Fruiting body unbranched or occasionally forked (but often clustered) ................. 6 
Usually growing on or near wood, the base often deeply rooted; branches rather tough and 

swell vawomie WHat WISCId 6 2. Siphon G6 eke ea te as (see Calocera viscosa, p. 674) 
Not as above; growing on ground or wood; not viscid .... Clavulinopsis corniculata, p. 639 
Fruiting body with a wide, often flattened head and/or fruiting body often irregular in shape; 

texture rather tough: spores bore msitle asci ....-2....<.- 25.5 = (see Helotiales, p. 865) 
Not as above; fruiting body typically clublike to spindle-shaped or fingerlike or rarely forked; 

Uslallyratherinacle spores borne om basidign. 292. gem. see. . nie. " 


Fruiting bodies 5-15 cm tall, usually growing in bundles or large clusters, yellow ........... 
A eee Wee ee Re, Cee ee Clavulinopsis fusiformis (see C. laeticolor, p. 638) 
Fruiting bodies up to 6.5 (10) cm high, solitary to gregarious or tufted; yellow to orange .. 8 


Fruiting body less than 15 mm high, usually somewhat viscid; typically growing on or near 
SG eo em ee (see Calocera cornea under C. viscosa, p. 674) 
Not as above; usually growing on ground ........ Clavulinopsis laeticolor & others, p. 638 


Fruiting body pink to rose-colored when fresh; found mainly in eastern North Ameica; rare 
IR OL TREE: . (SS EIS Soot eRe Clavaria rosea (see Clavulinopsis laeticolor, p. 638) 

Fruiting body orange to orange-red or red; widespread buttTare ... wc. ac... cet 
cog. Mo Clavulinopsis aurantio-cinnabarina & others (see C. laeticolor, p. 638) 


Fruiting body very thin, arising from a small beadlike body(sclerotium) ................. 
ee eR, MM es Typhula spp. (see Macrotyphula juncea, p. 636) 
Not as above; fruiting body not very thin, or if so then not attached toa beadlike body .. 11 


Fruiting body very thin(up to2 mm), 3-10 cm tall; pallid to yellowish or brown ........... 
2 See w ween. Prmwrws ee Ss fe Se a Macrotyphula juncea, p. 636 


IObaAs UOC eee ens et ni ee ee oe on, ee 12 
Fruiting body lavender to purple, deep purple, or grayish-purple, at least when fresh .... 13 
i rutiMeiaOayrcikbencntly Col Olan eunaaen ayer. ce Oe, a ee, 15 


Fruiting bodies unbranched but often clustered; brittle or fragile; found mostly under northern 
Na mMOUita MeO MISTS ce es ee eee Clavaria purpurea, p. 637 
its CO) 2 OVE ag, nna Ae. em A”. ame eae. Ren eM pet arse cere te 4 
Fruiting body sparingly or much-branched (the branching often dichotomous); basidia 4- 
spored; found ineastern North America ..... Clavaria zollingeri (see C. purpurea, p. 637) 
Fruiting body much-branched; basidia 2-spored; widespread (see Clavulina & Allies, p. 640) 


Fruiting body branched ..... Clavulinopsis umbrinella & others (see C. corniculata, p. 639) 
Fruiting body unbranched or occasionally branched very sparingly (but often growing in 
HUET OTC PURVES ee te renee Deen ee eee ene eC ES. RE NNO Ce 16 
Fruiting body small (up to 2 cm tall), white, the apex broadly enlarged; growing on needles, 
EWIRS SelCe ore ees Clavicorona taxophila(see Multiclavula mucida, p. 636) 
NOT PG VCONE, ogee eS i I I, 


Fruiting bodies very fragile, crumbling easily, pure white to translucent white or yellow-stained, 
not prominently wrinkled; tip acute or sometimes blunt but not broadly enlarged; often 
growing in tufts or clusters; verycommon ................. Clavaria vermicularis, p. 637 

Not withibovVedea Wes ye ea ie oe es. Se. BEE. . SER 18 


Fruiting body very long (tall) and narrow (7-30 cm high; 2-8 mm thick); yellowish to brown; 
not normally growing inclusters .......... Macrotyphula fistulosa(see M. juncea, p. 636) 
INKS SIS DUES Qo hs oi Gale d Bea oe ok ee SS Se ee cee ee 19 


636 CLAVARIACEAE 


19. Growing on wood; fruiting body more or less clublike, the surface often roughened, | -4 cm high 
and 0.5-1 cm thick; spores borne inside asci .......... (see Podostroma alutaceum, p. 879) 
I$ “Notas above; usually prowing on sround) (22-2 ......-.-......-..-- 20 


20. Fruiting body 0.3-1.5 cm thick, texture tough; flesh white and pithy or stringy; color variable: 
buff to yellowish or some shade of brown, but not white or gray; typically growing in duff under 
€omilers, Olen in troops... aan re (see Clavariadelphus, p. 632) 

20. Fruiting body usually 2-7 mm thick and/ or differently colored, usually fragile .......... 2 


21. Fruiting body white and sparingly branched; branches thick, hollow, blunt, somewhat gelati- 
nous; found under hardwoods in eastern North America ..(see Tremellales & Allies, p. 669) 


Ql. UN Ot AS ADOVE ik oe ts a ee rrr 22 
22. Fruiting body fragile, usually tufted or clustered, grayish to yellowish-gray to pinkish-gray 
or dingy flesh-colored; basidia typically 4-spored ....... Clavaria fumosa & others, p. 638 
22. Notas above; fruiting body tough, or if fragile then differently colored (white or tinged gray or 
buff); basidia'typically2-spored 8 =. S98 Super. aoe. (see Clavulina & Allies, p. 640) 


Multiclavula mucida (Scum-Lover) 


FRUITING BODY simple, unbranched or sometimes forked, erect; small (only 0.5-1.5 
cm high and 1-2 mm thick); cylindrical or tapered; surface smooth, white to creamy, buff, 
or yellowish, but often aging salmon to brick-red. Flesh rather waxy and tough, pliant, 
white. SPORE PRINT white; spores 4.5-7.5 x 2-3 microns, oblong to elliptical, smooth. 
Cystidia absent. 


HABITAT: In groups—but not clusters—on wet algae-covered wood or occasionally on 
soil; northern in distribution. I have seen it in our area in the fall and winter, but it is in- 
conspicuous because of its small size. 


EDIBILITY: Utterly inconsequential. 


COMMENTS: The small size and association with green algae typify the genus Multi- 
clavula, and the whitish color of the fresh fruiting body and tendency to grow on wood are 
characteristic of this species. Clavaria mucida is an older name for it. Other species: 
M. vernalis (=Clavaria phycophila) is similar but pale orange, has cystidia, and grows on 
algae-covered soil; Clavicorona taxophila is small and whitish but hasa widened, flattened 
apex and grows on twigs, needles, and other debris rather than with scum. All of these are 
smaller than Clavaria vermicularis and shorter than Macrotyphula juncea. 


Macrotyphula juncea (Fairy Hair) 


FRUITING BODY simple, unbranched or rarely forked, erect, very thin (up to 2 mm 
thick), 3-10 cm high when mature; cylindrical or tapering upward; leather-colored to 
yellowish-buff or pallid, smooth; tip acute or in age sometimes blunt; base somewhat 
fibrillose and often creeping horizontally, often with large whitish mycelial threads (rhizo- 
morphs) attached. Flesh very thin; taste sometimes acrid. SPORE PRINT white; spores 
6-12 x 3.5-5.5 microns, elliptical or almond-shaped, smooth. 


HABITAT: Scattered to gregarious in humus and leaf litter, on rotting twigs, etc.; widely 
distributed. It occurs in our area on oak and tanoak leavesand redwood needles, butiseasy 
to overlook. It is fairly common in the fall and winter, especially along streams and in other 
dank places. 


EDIBILITY: Utterly irrelevant—a couple hundred would be needed for a mouthful! 


COMMENTS: This species is so thin that it can be mistaken for the bare stem of an herba- 
ceous plant ora small agaric that has lost its cap. Its slimness aloné separates it from our 
other common coral and club fungi. Its generic disposition is problematic—some authors 
place it in 7yphula (other Typhula species are similar in size and shape but arise froma 


Left: Macrotyphula juncea, a very thin species. Right: Fragile white clusters of Clavaria vermicularis 
look like bunches of bean sprouts. See p. 631 fora photo of younger specimens. 


small beadlike body orsclerotium); it hasalso been placed in Clavariaand Clavariadelphus 
and may eventually merit a genus of its own. Other species: M. fistulosa (=Clavaria- 
delphus fistulosus) has a very long (7-30 cm), slender (2-8 mm), hollow fruiting body 
that is yellowish to brownish; it grows on dead sticks and debris, especially of alder. 


Clavaria vermicularis (Fairy Fingers) 


FRUITING BODY simple, unbranched (but usually clustered) or rarely forked at the tip, 
erect or often curved, slender, soon withering; 3-12 (15) cm tall, 3-5 mm thick; surface pure 
white to translucent white or often stained yellow and yellowing in age from the tip down- 
ward; cylindrical or flattened somewhat, smooth or sometimes grooved, usually tapered 
toward the tip, which is acute or sometimes blunt and often discolored. Flesh thin, white, 
very brittle or fragile. SPORE PRINT white; spores 5-7 x 34 microns, elliptical to nearly 
round, smooth. 


HABITAT: In tufts, clusters, or groups, often with solitary fruiting bodies interspersed, on 
ground in woods or grassy places; widely distributed. Common in ourarea throughout the 
mushroom season, but most prevalent in December and January, especially in dank 
wooded areas. 


EDIBILITY: Edible but insubstantial; the fragile watery flesh has little or no flavor and 
dissolves when chewed. 


COMMENTS: The distinctive clumps of slender white “fingers” make this species most 
attractive. It is by far our most common Clavaria, growing wherever moisture is sufficient. 
It is not as deeply wrinkled as C. fumosa or Clavulina rugosa (see comments under the 
Clavulina cristata group), and it crumbles seemingly without provocation. 


Clavaria purpurea (Purple Fairy Club) Color Plate 167 


FRUITING BODY simple, unbranched but often clustered, erect, 2.5-12 cm tall, 2-6 mm 
thick; grayish-purple to deep purple or purple when fresh, fading as it ages to lavender-gray, 
lavender-buff, purple-brown, smoky-brown, etc.; cylindrical or tapered; tip acute or blunt; 
base usually paler and/or with white hairs. Flesh white or purplish, brittle. SPORE 
PRINT white; spores 5.5-9 x 3-5 microns, elliptical to oblong, smooth. Cystidia inter- 
mingled with basidia. 
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HABITAT: Scattered to densely gregarious (often in tufts or clusters) on ground in wet 
areas, usually under or near conifers; common during the summer under spruce and fir 
in the Rocky Mountains, also found in the Pacific Northwest and California (but not in 
our area). I have seen large fruitings in New Mexico. 


EDIBILITY: Edible, but thin-fleshed and fragile. 


COMMENTS: The purple color immediately distinguishes this beautiful species from 
other fairy clubs. Clavaria (=Clavulina) zollingeri is a sparingly to profusely branched 
purple species occasionally found in eastern North America. For other branched purple 
coral fungi, see Clavulina cinerea, C. amethystina, and Ramariopsis pulchella (under 
C. cinerea) and Ramaria fumigata. 


Clavaria fumosa (Grayish Fairy Club) 


FRUITING BODY simple, unbranched (but usually clustered), erect, 3-10 (14) cm tall, 
2-7 mm thick; surface grayish to yellowish-gray (color variable), usually grooved or 
wrinkled longitudinally, often somewhat flattened or twisted and/ or hollow in age; tip 
usually blunt, sometimes brownish; base often paler or whitish. Flesh brittle, whitish. 
SPORE PRINT white; spores 5-8 x 34 microns, elliptical, smooth. 


HABITAT: In tufts or clusters on ground in woods or grassy areas; widely distributed but 
not common. I have found it several times under oak and madrone in the winter and spring. 


EDIBILITY: Harmless, fleshless, flavorless. 


COMMENTS: The gray to yellowish-gray (or occasionally brownish-gray) color, fre- 
quently wrinkled surface, and clustered but unbranched fruiting bodies typify this forget- 
table fairy club. Other species: C. rubicundula is just as forgettable but more fragile, and 
usually slightly pinker (dingy flesh-colored to pinkish-gray to vinaceous-buff). 


Clavulinopsis laeticolor (Golden Fairy Club) 


FRUITING BODY simple (unbranched or occasionally forked once) but often tufted; 
erect, small, cylindrical or often somewhat flattened, grooved, and/ or twisted; 1.5-6.5(10) 
cm tall but usually about 34 cm, 1-5 (10) mm thick; surface bright orange to yellow(some- 
times yellower below) to yellow-ochre or in some forms orange-red, often duller(yellow- 
ish-buff) as it dries or fades; extreme base whitish; tip usually acute, often brownish in age 
or when dry. Flesh thin, somewhat pliant, pallid or yellowish; odor and taste mild. 
SPORE PRINT white; spores 4.5-7 (9) x 3.5-5.5 (6.5) microns, broadly elliptical to nearly 
round to triangular or pear-shaped, smooth, prominently apiculate. 


HABITAT: Solitary, scattered, tufted, or in groups on mossy banks, wet soil, and wood- 
land humus; widespread and common, fruiting in our area in the fall, winter, and spring. 


EDIBILITY: Inconsequential. 


COMMENTS: Also known as Clavaria pulchra, this dainty fairy club can be distinguished 
from all but a few close relatives (see below) by its bright yellow to orange or sometimes 
reddish-orange color. It is not viscid like the coral-like jelly fungi (Calocera), and does 
not usually grow on wood. Certain earth tongues (e.g., Microglossum rufum and Neo- 
lecta irregularis) are similarly colored, but have more enlarged fertile “heads” and bear 
their spores in asci rather than on basidia. There are a number of closely related, brightly 
colored fairy clubs, including: Clavulinopsis helvola, with anguar-warty spores; C. fusi- 
formis, taller (5-15 cm) and bright yellow with round spores, usually found in bundles in 
grass or humus (common in eastern North American, also found in California); C. 
gracillima (=C. luteoalba), with a well-defined sterile base or “stalk”; C. appalachiensis, 
creamy to creamy-yellow with a deep ochre “stalk”; C. miniata, pale pinkish-orange or 


Two bright yellow to orange club fungi: Clavulina laeticolor (left) grows singly or in small tufts; 
Clavulina fusiformis (right) is usually taller, slimmer, and clustered. 


apricot-colored; C. aurantio-cinnabarina, a rare but widely distributed striking blood- 
red to orange or pinkish-orange species with only slightly apiculate spores; and C. sub- 
australis, with a delicate pink fertile portion and dark yellow to orange “stalk.” Finally, 
there is Clavaria rosea, a beautiful rose-pink species that occurs occasionally in eastern 
North America but hasn’t yet been found in California. None of these are worth eating. 


Clavulinopsis corniculata 


FRUITING BODY branched (sometimes sparingly) froma common base or stalk, usually 
small and delicate-looking; 2-9 cm high and broad (but usually 2-5 cm). BRANCHES 
smooth, mostly hollow, bright yellow to yellow-orange or egg-yellow to deep ochraceous, 
sometimes fading when dry or in age to creamy-buff; tips acute. STALK 24 mm thick, 
colored like branches or duller, often with a coating of downy mycelium at base. Flesh 
rather tough, thin, whitish; odor mild or farinaceous; taste mild or bitter. SPORE PRINT 
white; spores 4.5-7.5 microns, round or nearly round, smooth, apiculate. 


HABITAT: Solitary, scattered, or in groups on ground or dead wood in forests and at 
their edges, in grassy areas, etc.; widely distributed. I have found it locally under cypress 
and oak in December and January, accompanied by C. /aeticolor and numerous waxy 
caps (Hygrocybe and Camarophyllus species). 


EDIBILITY: Probably edible, but too small to be of value. 


Clavulinopsis corniculata is a small brightly colored branched species. Both specimens shown here 
are elaborately branched, but some specimens have a well-developed “stalk” with only afew branches. 
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COMMENTS: The bright yellow to ochre color and modest size make this branched coral 
fungus fairly easy to recognize. Other yellow to orange coral and club fungi are either 
unbranched (see C. /aeticolor) or much larger and fleshier(see Ramarvia). The jelly fungus 
genus Calocera is somewhat similar, but usually has a viscid fruiting body. Other small 
branched species include: C. umbrinella (=Clavaria cineroides), a dingy buff to grayish 
or brownish species with round spores and several primary branches that arise from a 
common base or “trunk,” occasional in our area in the fall and winter (usually in forests), 
but more widely distributed; C. holmskjoldii, which resembles C. umbrinella but has 
purplish branch tips and an aniselike odor when fresh; C. dichotomaand C. subtilis, which 
are both white to faintly yellowish; and Clavulina (=Clavaria) ornatipes, with pallid to 
pinkish-gray to brownish branches and a hairy brown stalk or “trunk.” 


CLAVULINA & Allies 


Small to medium-sized, coral-like fungi found on ground (Clavulina, Ramariopsis, Tremelloden- 
dropsis) or wood (Clavicorona). FRUITING BODY usually branched, sometimes with a fleshy 
base. BRANCHES mostly erect, usually pale or dull-colored (white to gray, tan, brownish, dingy 
yellowish, or sometimes tinged pinkish or purple). SPORE PRINT white (or in Clavulina some- 
times yellowish after prolonged storage). Spores smooth or spiny. Basidia typically 2-spored 
(Clavulina) or 4-spored (others). Spore-bearing surface typically nor greening in ferrous sulfate. 


THIS is a motley, artificial grouping of mostly white or dingy colored, branched coral 
fungi. Their overall aspect is intermediate between that of the fairy clubs (Clavaria & 
Allies) and the Ramarias. The pale or dingy color, white spores, and moderate size dis- 
tinguish them from most Ramarias, while the branched fruiting body separates them 
from most fairy clubs. 

The most common of the genera treated here is Clavulina, which has smooth spores and 
2-spored basidia. In Ramariopsis, also common, the spores are minutely ornamented and 
the basidia are4-spored. In Clavicorona the fruiting body grows on wood and typically has 
crownlike branch tips and amyloid spores, while 7remellodendropsis has tough, usually 
flattened branches and basidia which appear partially partitioned. 

The species treated here are probably edible, but are not as fleshy or desirable as the 
Ramarias. In addition, someare quite tough while others are exceedingly fragile. They fruit 
primarily in the woods. Five species are described and several others are keyed out. 


Key to Clavulina & Allies 


1. Growing on wood; branch tips usually crownlike .... Clavicorona pyxidata & others, p. 642 
Niet as above; usually prowing ontengiiid .............08......28.3.. eee ae Z 


2. Fruiting body tough and pliant, not white, typically with a mat of copious white mycelial 
threads at base Grim surrounding humus ..........¢....-:222.... (see Ramaria, p. 645) 
Not as above; mycelial mat absent and/ or fruiting body brittle ........................ 3 


Fruiting body lavender to purple .... Clavulina amethystina & others (see C. cinerea, p. 641) 
Notas above (but branches may have a purple tinge) |.................8. ee . Cee 4 


BR WwW VY 


Texture very tough or cartilaginous to slightly gelatinous; branches usually flattened; overall 
color white or pallid (or sometimes greenish from algae); found mainly under hardwoods in 
eastern North America (See piamnat bottom ohp.644) ..2............2. . ee ae. 
we eee Tremellodendron pallidum & others (see Tremellodendropsis tuberosa, p. 643) 


5. Texture tough; “stalk” usually comprising at least one half the height of fruiting body; branches 
often flattened, pallid to brownish-gray or tinged dull purplish; base often with whitish down; 
basidia appearing partially septate under microscope . Tremellodendropsis tuberosa, p. 643 

5. Texture brittle to fragale yor if toughatihe n wie tars ale oy cae 6 


CLAVULINA & ALLIES 641 


6. Fruiting body branched, but stalk usually at least half the total height; color of brownish; taste 
often bitter and/ or stalk with brown hairs; basidia 4-spored . (see Clavaria & Allies, p. 634) 
Ome Olds Oveur a ar a. cae! Crew een en... Wi. OR Be a eae 7 


. Fruiting body white or pallid (or tinged buff, pray, or pinkish)¥............0-4.-..---.- 8 
7. Fruiting body darker (gray to brownish-gray, bluish-gray, purplish-gray, etc.) ............. 
Ae Ee iy Po ee Ue Beet oo ogee eco. Clavulina cinerea, below 


8. Fruiting body unbranched or sparingly so .. Clavulina rugosa(see C. cristata group, below) 
IOUT INS lovers elope NeVelaea est eo eR hk oo eee eC O50. 0 9 


Fruiting body profusely branched, fragile; branch tips typically neither toothed nor enlarged 
ee ee a ae ee. 6 Ramariopsis kunzei, p. 643 

9. Fruiting body branched (but at times rather sparingly so), fragile to rather tough; branch tips 
Ollemtoothedand) Omenlarced ey eee. oe .... . See, eee Clavulina cristata group, below 


Clavulina cinerea (Ashy Coral Mushroom) Color Plate 169 


FRUITING BODY erect or somewhat spreading, profusely branched, 2-11 cm tall and 
broad. BRANCHES often irregular in shape, often resulting in a somewhat tangled ap- 
pearance; pallid soon becoming grayish to ashy-gray, purple-gray, bluish-gray, dark gray, 
or even brownish-gray; smooth or wrinkled to somewhat flattened; tips acute or blunt, 
often forked. STALK present as a short, fleshy sterile base or “trunk”; colored like the 
branches, or often whitish at the very base. Flesh white, brittle; taste usually mild. SPORE 
PRINT white; spores 6.5-11 * 5.5-10 microns, broadly elliptical to nearly round, smooth. 
Basidia 2-spored. 


HABITAT: Solitary, scattered, or in groups on ground in mixed woods and under 
conifers; widely distributed but mainly northern. In California I have seen it in the fall and 
winter, but have yet to find it in our area. 


EDIBILITY: Edible and highly rated by some authorities, but rather fragile and insipid 
in my experience. 


COMMENTS: The ash-gray to dark gray or purple-tinged fruiting body separates this 
conifer-lover from other branched coral fungi. Microscopically it is distinct by virtue 
of its 2-spored basidia with curved sporestalks(sterigmata). The C. cristata group is closely 
related but paler in color. C. (=Clavaria) amethystina is a beautiful purple branched 
species; it is found occasionally in eastern N orth Americaand | have found it(or something 
very similar) near Aptos, California, under redwood and tanoak. Ramariopsis pulchella 
is a very small, sparingly branched, lavender species. Clavaria zollingeri (see comments 
under C. purpurea) is also small and purple, but has 4-spored basidia. 


Clavulina cristata group (Crested Coral; Wrinkled Coral) 


FRUITING BODY erect but extremely variable in shape and form, 2-7 (12) cm high, upto 
5 cm broad; “typical” form branched, but other forms sparsely or irregularly branched and 
still others unbranched. BRANCHES smooth in typical form, uneven or knobby orlongi- 
tudinally wrinkled or flattened in other forms; tip(s) acute and often finely toothed in 
“typical” form, but blunt and often enlarged in others; color usually white, but some- 
times tinged gray, buff, yellowish, or pinkish; tip(s) often darkening in age or dry weather. 
STALK present as a sterile base; slender, white or darkened by a parasite. Flesh white, 
brittle to rather tough. SPORE PRINT white; spores 7-11 (14) x 6.5-10 (12) microns, 
nearly round, smooth. Basidia 2-spored. 


HABITAT: Solitary to scattered or densely gregarious on ground in woods and grassy 
areas; widely distributed and common from sea level up to timberline. In our area this 
group fruits throughout the mushroom season and is especially prevalent under pine. 


EDIBILITY: Edible. Some rate it highly, others do not. 


Clavulina cristata, a cosmopolitan white to grayish coral fungus. Note how the branch tips are 
“crested.” In our area it is especially common under pine. 


COMMENTS: This species “complex” is extremely polymorphic (variable in shape and 
form), and asa result is likely toconfound the beginner. The“typical” form is distinguished 
from Ramariopsis kunzei (which is also white and branched) by its frequently crested 
(finely toothed) branch tips, smooth spores, and tendency of thestalk to darken inage when 
attacked by a fungal parasite. The unbranched to sparingly branched, wrinkled or knobby 
form, which is often called C. rugosa, is also common in our area (see photo at top of next 
page). It is likely to be confused with species of Clavaria, which are differently colored 
and/ or smooth and more regular in appearance. It also seems to intergrade with “typical” 
C. cristata. Another closely related species, C. cinerea, is usually darker (see description 
on p. 641). Also see Clavulinopsis dichotoma and C. subtilis (under C. corniculata). 


Clavicorona pyxidata = (Crown Coral Mushroom) 


FRUITING BODY profusely branched from a common base or “stalk”; 5-12.5 cm high 
and 2-8 cm wide. BRANCHES usually arising in tiers from the enlarged tips of lower 
branches; whitish to pale yellow when young, becomingdull ochre to tan or tinged pinkish, 
but lower portion often darkening to brownish or grayish-brown in age; tips usually 
enlarged and pyxidate(i.e., crownlike or terminating in fringed cups). STALK presentasa 
slender, short sterile base or “trunk”; colored like lower branches. Flesh white, tough and 
rather pliant; taste often somewhat acrid (peppery). SPORE PRINT white; spores 3.5-6 x 
2-3 microns, elliptical, smooth, amyloid. 


HABITAT: Solitary or in small groups on dead hardwoods, especially aspen, willow, and 
cottonwood; very widely distributed and common in some regions. I have seen it often in 
the southern Rocky Mountains. It also occurs in northern California, but I have yet to 
find it in our area. 


EDIBILITY: Edible, but rather stringy and tough. 


COMMENTS: The crownlike branch tips, pale color, and growth on wood distinguish this 
widespread coral mushroom. Several Ramaria and Lentaria species grow on wood (see 
R. stricta), but do not have crownlike branch tips. Other species: C. avellanea is grayish- 
brown with paler crownlike tips; it grows on rotting conifers. 
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Left: Clavulina rugosa (see comments under the C. cristata group) isa wrinkled clublike or sparingly 
branched whitish species. Right: Ramariopsis kunzei is an elaborately branched whitish coral 
fungus that is especially common under conifers. 


Ramariopsis kunzei — (White Coral Mushroom) 


FRUITING BODY erect or somewhat spreading, profusely branched, 2.5-10 cm tall and 
3-8 cm wide. BRANCHES white to creamy-white, often tinged pinkish in age; smooth, 
not usually compact; tips blunt or acute. STALK absent or present only as a short, fragile, 
sometimes hairy base. Flesh white, fragile; taste mild. SPORE PRINT white; spores 3-5.5 
x 2.5-4.5 microns, broadly elliptical to round, minutely spiny. Basidia 4-spored. 


HABITAT: Scattered todensely gregarious on ground in mixed woodsand underconifers, 
frequently hidden in the duff; widely distributed. Itiscommon in our redwood forests from 
late fall through early spring, but is not restricted to that habitat. 


EDIBILITY: Harmless, fleshless, flavorless. 


COMMENTS: Formerly known as Clavaria kunzei, this ubiquitous branched coral 
fungus is best recognized in the field by its white color and marked fragility. It is more 
profusely branched than typical Clavulina cristata and lacks the toothed branch tips 
often found in that species, and has ornamented spores. Other species: R. californica is 
a rare, smooth-spored, branched, white to yellowish species. 


Tremellodendropsis tuberosa 


FRUITING BODY rather sparsely branched from a tough base (stalk) or sometimes 
scarcely branched; 2-7 (10) cm high, 0.5-4 cm broad. BRANCHES usually somewhat 
flattened (especially the lower ones), erect, tough, whitish to buff, brownish, or grayish, 
sometimes with a purple or pinkish tinge (caused by a parasite?); tips often paler and 
brighter (whiter) whenactively growing. STALK well-developed, usually one-third to one- 
half the height of fruiting body; colored like branches or paler, often with a coating of 
white mycelial down. Flesh white, tough, not staining. SPORE PRINT white; spores 
13-20 x 4.5-6.5 microns, elongated-elliptical or spindle-shaped, smooth. Many or all of 
the basidia appearing partially septate (partitioned) longitudinally at their apices. 


HABITAT: Solitary or in groups on ground in woods or clearings; widely distributed. Itis 
fairly common in coastal California in the late falland winter, especially with bracken fern, 
redwood, or cypress, but is easily overlooked because of its humble appearance. 
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Tremellodendropsis tuberosa is best recognized by its tough texture, pale color, and upright branches. 


EDIBILITY: I can find no information on it. 


COMMENTS: This rather nondescript coral fungus is included here because it represents 
a possible “bridge” between the coral fungi, which have“norma!l” club-shaped basidia, and 
the jelly fungi, some of which are coral-like and have longitudinally septate (partitioned) 
basidia. In the field it can be told by its rather long stalk or trunk, pale or dingy color, 
tough texture, and growth on the ground. Lentaria. byssiseda (see comments under 
Ramaria stricta) is a rather similar whitish to pinkish-tan species that often grows on wood, 
has less flattened branches, “normal” basidia, and white mycelial threads at the base of the 
stalk. It is widely distributed, but in California is more commonin the Sierra Nevada than 
on the coast. Other species: Tremellodendron pallidum (=T. schweinitzii) of eastern N orth 
America is a beautiful whitish branched species that is classified as a jelly fungus because 
it has longitudinally partitioned basidia. It is common under hardwoods along with a 
smaller relative, 7. candidum, and can be distinguished from other whitish coralfungiby its 
tough or tenacious texture and flattened branches (see photograph). Another eastern 
hardwood-lover, Tremella reticulata, has very blunt, hollow, somewhat gelatinous, 
white branches. 


Tremellodendron pallidum of eastern North America is a coral-like jelly fungus. It may be related to 
Tremellodenropsis tuberosa (see comments under that species for more details). 
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RAMARIA (Coral Fungi) 


Medium-sized to large, coral-like fungi found on wood or ground. FRUITING BODY profusely 
branched from a common, often fleshy base or stalk. BRANCHES mostly erect, smooth, never 
ribbonlike; often brightly colored. SPORE PRINT typically yellowish to tan or ochraceous. Spores 
usually ornamented (warted or spiny), produced on the surfaces of the branches. Spore-bearing 
surface staining green or bluish in ferrous sulfate. 


THESE are brittle or pliant fungi with elaborately branched fruiting bodies. They repre- 
sent an evolutionary advancement over the simpler coral fungi or fairy clubs (Clavaria 
& Allies) insofar as branching greatly increases the available surface area on which to 
produce spores. (The same can be said for the teeth fungi (Hydnaceae), except that their 
“branches” hang downward and are called spines.) 

Ramaria can be distinguished from other branched coral fungi (see Clavulina & Allies) 
by its tan to ochraceous or orange-yellow spores (which are usually ornamented with 
minute warts, spines, or ridges) and frequently colorful fruiting body. Virtually every hue 
is represented, with yellow, orange, red, pink, and tan predominating. It is easily the most 
attractive and prominent group of coral fungi, and never fails to attract the attention of 
collectors. However, it is also the largest and most complex group, with over 35 species 
in California, many more in the Pacific Northwest, and at least 100 in North America. 


To facilitate identification, Ramaria can be crudely divided into two groups: medium- 
sized to large, terrestrial species with a fleshy, gelatinous, or brittle fruiting body (e.g., 
R. botrytis); and wood- or duff-inhabiting species with a fairly small, slender, pliant-tough 
fruiting body (suchas R. stricta, and the small, smooth-spored “satellite” genus Leniaria, 
which intergrades with Ramaria). However, pinpointing the exact identity of a species 
within either group is a difficult task, even for a specialist. In part this is because of 
the nature of the fruiting body—aside from color and texture, there are few criteria by 
which to separate species in the field. As a result, certain names have been applied indis- 
criminately to a slew of similar—but autonomous—species. Any attempt to correct this 
trend short of an exhaustive study of Ramaria would only contribute to the confusion. 
Therefore, the descriptions offered here are rather broad in scope. This may not satisfy 
Ramaria-researchers, but it will enable collectors to refer most of the Ramarias they find to 
a Species group or “complex” without resorting to detailed microscopic study and special 
chemical tests. Besides, it is not necessary to know the exact identities of these coral fungi 
to appreciate their beauty. The manner in which they arise from the murky depths of the 
forest floor is indeed reminiscent of corals. 


Ramarias are a popular group for the table, probably because they are so distinctive 
and none are known to be dangerously poisonous. Only the large, fleshy species are worth 
collecting, but some are bitter or prone to attack by fungal parasites such as Hypomyces 
transformans, and all are apt to be riddled with maggots and are difficult to clean. A few 
(notably R. gelatinosa and the R. formosa group) are mildly poisonous, and even the 
so-called “edible” species have a laxative effect on some individuals. Therefore it is best 
to sample each type cautiously (if at all) and not to overindulge. 

Ramarias are woodland fungi. The slender, pliant forms are saprophytic on humus and 
wood and are especially common under conifers. The large fleshy types are usually terres- 
trial and may or may not be mycorrhizal. In the Pacific Northwest they are partial to 
hemlock and other conifers, in our area they favor tanoak, and in the Rocky Mountains 
they gravitate toward spruce, but are by no means restricted to these habitats. Only eleven 
species are described here but a number of others are keyed out. Most of them occur in the 
Pacific Northwest because that region is particularly rich in Ramarias. (The key is based 
on my own field experience plus information in The Ramarias of Western Washington by 
Currie Marr and Daniel Stuntz, and Trial Key to the Species of Ramaria in the Pacific 
Northwest, by Kit Scates.) 
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CLAVARIACEAE 

Key to Ramaria 
Grow (ie.Gin Wa)... 3s 6 Be. cee eer ere a Z 
Growing onground( oroecasionally on very rotten wood) [a 4.. 2.4... es b) 


Branches pale yellow to tawny-buff, orangish, or pinkish-tan, the tips yellow at first; spores 
Eh a eS PE ee ei ane Mo eo Bye cee dees oe R. stricta, p. 648 
Not as above; fruiting body pallid to buffy-tan, pinkish-tan, reddish-brown, brown, or darker, 
(occasionally yellowish but then spores smooth); branch tips not usually yellow when fresh 3 


Taste acrid (peppery); branches usually with a pinkish tinge, becoming darker (reddish-brown) 
er Oe 6 6 Mo se Me as oS b es R. acris (see R. stricta, p. 648) 
Not as above; branches pallid to pinkish-tan, buffy-tan, brown, greenish-tinged, etc. ..... 4 


Fruiting body creamy to yellowish or pinkish-tan (branch tips sometimes greenish); spore print 
whitish and spores smooth ...Lentaria byssiseda & L. pinicola(see Ramaria Stricta, p. 648) 
Fruiting body buffy-tan to pinkish-tan to brown or darker (sometimes greenish-tinged); spore 
print yellowish to ochraceous and spores ornamented .. R. apiculata(see R. stricta, p. 648) 


Fruiting body pliant and rather tough, small or medium-sized (rarely taller than 10 cm); stalk 
or “trunk” slender to practically absent, with a mat of conspicuous white mycelial threads 


attached to the base and/ or permeating the substrate (see photo on p.650) ............ 6 
Fruiting body medium-sized to large; mycelial mat absent, or if present then not as above 
(sometinies toughaind pliant "but uSuallly fleshiver)" =. ..w..... 02.60.0605. s 05 es ee mm 8 


Spore print whitish; fruiting body creamy to pinkish-tan or yellowish, sometimes with greenish 
lips: citen feundiwiear wood orintlenine peheluMius........6..6..5.5.- oe. 
Se. ee) oe ee ee Lentaria byssiseda & L. pinicola(see Ramaria stricta, p. 648) 


Spore print yellowish to ochraceous; fruiting body pallid to yellowish, ochraceous, cinnamon- 


tA, Cig Ometiines, Withercenism stains: found iduif ,..2...%...@-e aoe : + eee eee 7 
Fruiting body (or at least the lower branches) bruising or aging blue-green to olive-green, 

especially mimcOlahweathen . a... cc. ccc csate ede cree es ess BIR e. oo eee R. abietina, p. 650 
UWS AM Cerne rete enc ie eee mee eee ae Us R. myceliosa & others, p. 649 
Flesh in base of stalk rusty to rusty-brown when cut open lengthwise (i.e., vertically) ..... 9 
INCL 0. td. Se er er ee Se, ae 1] 
Branches*onaneeto pinkish or puikigh-red' .., ,.q....-.-cessee0+ gee ec es R. amyloidea 
Brancies creamasto yellow or yellow-OrAange 26.44. yes qe oo oe ye 0 ig ae 10 
Branches whitish to pale yellow with whitish tips .................2.00- R. velocimutans 
Branches yellowish to yellow-orange with yellow tips ................5- R. celerivirescens 


Branches white to creamy when fresh; tips similarly colored or pinkish to purplish, brick-red, 
orangish, brownish, or yellowish-buff (but no yellow); fruiting body often (but not always) 


compact when young; flesh in base no/¢ gelatinous or semi-gelatinous ................ 40 
Not as above; branches darker or more brightly colored when young and fresh or tips yellow or 
HleshepelatinOuUsevo seni bel MIO US res ...mexeemaliniet Sirs ce ter tees: ite er oie area eure te 12 
Odor fragrant, like cocoa butter; branches pinkish-lavender to vinaceous or duller; found in 
Sas heme Oise Nice CA NN ss 5 a Re Ore en ee R. cacao 
ING AS CO OVC ew nme, . sue emmme. om an. sams . . mee sheers enema nae On eas Ee 13 


Branches dingy-colored (yellow-brown to olive-brown or olive-gray, etc.) with a distinct violet 
tinge to lowermost ones (when fresh) and/ or upper stalk; base (stalk) usually well-developed 
aude aN cee cliveino) Occ), )) me, a. a ee Re R. fennica, p. 650 

Not as above (but branches may be entirely violet or have violet to vinaceous stains) .... 14 


Branches entirely violet to lavender when fresh (but may fade or discolor in age) ........ 15 
Branches differently colored (but may have some vinaceous or purplish stains) ......... 16 


Spore print white; base not particularly fleshy ............. (see Clavulina & Allies, p. 640) 
Spore print yellowish to ochre; base usually fleshy ........... R. fumigata & others, p. 651 
Branches red to coral-red, rose-pink, scarlet, or magenta when fresh; branch tips not yellow, 

olutivellowsthenr branches red peewee tryna wie ene Sa ee ee Mer ee ae ee eee ee 17 


Branches differently colored (pink to orange, salmon, yellow, brown, etc.); tips yellow or not 
lS I I A oe ok bene dee Ge Sd nee Vane Bare 18 
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Branches usually red to coral-pink when fresh; flesh in base of stalk notamyloid ........... 
TS eee tera ee eee ane ea eer a rr ge Oe eee a ees ere R. araiospora & others, p. 655 
GL RIS AD OVE mmrtemerws momma sive ern es R. stuntzii & others (see R. araiospora, p. 655) 


Branch tips blunt and conspicuously swollen (like the fruiting body of a Clavariadelphus) 19 
TN Ola SY IG OV ie = erirrers , urcenamaneserty mesereieee Seen em te eee ea eee ne eR are eee y Ra SUMS eE MoS. 20 


Branches white to yellowish or becoming tan; widespread but notcommon ..R. obtusissima 
Branches tan to dull grayish-orange; taste often bitter; found in the Pacific Northwest ...... 
R. claviramulata 


@ ela ed a ee) iw ee ee FF ee ee ww ee Se we Oe ew ie ee ee oH wm ee Ww 


Base or lower branches covered with a cottony white tomentum (fuzz), or if not then branches 
aT Stal OUPC Tio CON ane nielitnas ee eaeseree ml diate eae satel nh el anal RE eR . Ail 
INO L Stave OR Pers ay Some ee ae ee A eae 23 


Fruiting body consisting of a dense bundle of upright, slender, sparsely or densely branched 
“stems” arising from a common base; branches (“stems”) salmon to yellow-orange to peachy 
with yellow tips when fresh (sometimes with purplish stains), pliant to somewhat waxy and 
often hollow; widely distributed under both hardwoods and conifers ...... R. conjunctipes 

NOCHE abavertes. Tin ae, son aE ey, seer . Mayen ier een sae D2 


Branches yellow or pale yellow; odor often fragrant or pungent-sweet .................00. 
OR ORION. R. cystidiophora & R. synaptopoda (see R. sanguinea group, p. 653) 


Notas above, dillerently colored oF seOn BECOMING SO 2) came ee ee ee 23 
Flesh in base (stalk) gelatinous or showing gelatinous streaks or pockets when sliced open or 
if not gelatinousthen cartilaginous (tough amd brittle) 2. yea). 0. ee ee ee ee 46 
Flesh in base firm or fibrous or with watery areas, but not gelatinous or cartilaginous ... 24 
Branches brown to dark brown with white or pallid tips when fresh; found in eastern North 
A C—O a i. ae, ee Leen 7 R. grandis 
INOS AOVE, tn. Gam eee Sewn. on eres Rite in Gomndas stir. 23 


Base or stalk (and sometimes the branches) staining brown to reddish-brown to wine-red, 
violet, or blackish when bruised (often already with vinaceous to reddish-brown stains) . 26 
Not as above; fruiting body not staining appreciably when bruised ................... 30 


Branches becoming yellow-brown to reddish-brown in age; branches and base staining reddish- 
brown to brown when bruised; found under conifers in the Pacific Northwest ............ 
elcaee  wae Caen ert, Nhe ete. CeCe as R. testaceoflava (see R. formosa group, p. 654) 

Not as above; branches usually lighter or brighter in color, at least when fresh; common . 27 


Branches anditips yellowto creamy 225 ee ee ee R. sanguinea group, p. 653 
Branches pinkish to orangish or yellow-orange, the tips sometimes yellow ............. 28 


Fruiting body with a yellow zone or band near ground level (on lower branches or just below), 
atleast when youngand fresh ....27.......... R. sandaracina (see R. gelatinosa, p. 655) 
INOEASAbOVES fe rer re ere, Sn a eR eee Me Gre ee Pe Eee 29 


Fruiting body staining brown to blackish, at least at base ........ R. formosa group, p. 654 
Fruiting body staining wine-red to burgundy, at least at base ........... 0.0... eee eee 
ee ree Cn ee R. rubribrunnescens & R. maculatipes (see R. formosa group, p. 654) 


Fresh branches and branch tips bright orange to yellow-orange with a distinct yellow zone or 
band just below them (near ground level) .. R. aurantiisiccescens (see R. rasilispora, p. 652) 


Not with above teatures(butimayhaye some of them) “0.0... lee eee eee =) 
Branches and branch tips bright orange to deep orange to yellow-orange or pinkish-orange 32 
Not as above (but branches may be pinkish or orangish with yellow tips) .............. 34 
Branches yellow-orange when young and fresh, becoming pale or dull orange inage ..... oy 


Branches bright orange to deep orange or pinkish-orange when fresh but not yellow-orange 33 


Branches bright orange to deep orange in all stages R. largentii (see R. formosa group, p. 654) 
Branches usually scarlet to pinkish or pinkish-orange, at least when youngand fresh ....... 
ee ee R. stuntzii, R. subbotrytis, & R. cyaneigranosa (see R. araiospora, p. 655) 


Odor usually fragrant; branches yellow becoming yellow-brown in age; fruiting mainly in the 
fell under COMMCES . 6.25.56 60cu.c.0 00 R. flavobrunnescens (see R. rasilispora, p. 652) 
OME RANONY CRS Meet ace nie, Gat tere Om ee Ne . Men, Mi. Ue Ok. Bee eee. 35 
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35. Branches orange to pinkish or pinkish-tan, the tips usually yellow or yellowish when fresh 
R. formosa group & others, p. 654 


A fe Be ee ee es ee eee ee On is eS ch ce 


SPMBONIORasbOVe 5.5 os See I a eb eee cic ee sce ge. Oe 36 
36. Branches yellow to yellow-orange or whitish with yellow tips(when fresh) ............. a7 
86. Branches differently colored usualljadull) ¢... 9. .3 eee, OS eee 39 
37. Found under hardwoods ineastern North America .... R. aurea(see R. rasilispora, p. 652) 
37. Found under both hardwoods and conifers; common in western North America ........ 38 


38. Fruiting body with a large, broad, conical or steeply tapered, rooting base; upper branches 
never orange when fresh; found under northern and mountain conifers in the spring or 
CITUGU CS ORR Ce eee meer acmenor Seman race Cnet amen eee warranties R. magnipes (see R. rasilispora, p. 652) 
38. Notas above; fruiting body with a large or small base and with yellow to orangish branches; 
found in above habitat and season as Well as many others ........... R. rasilispora, p. 652 


39. Branches yellow-brown to orangish-brown or duller even when fresh (sometimes witha purplish 
tinge); branches typically erect and slender; taste usually bitter when cooked; common under 


conifers in the Pacific Northwest ....... Son. Oe R. acrisiccescens (see R. fennica, p. 650) 
69. Wit aaUEWe ....... 6222 Bve., 3. 3 eee. A. eee 40 
40. Fruiting body compact, creamy to tan, dingy yellow-brown, or cinnamon-buff; taste mild; 
spores not striate; found in eastern North America ................-. R. caulifloriformis 
40. Not with above featires, widespreadsamd common: =. Seek ..ae5 2 2. 2..0ee eo. . 41 


41. Branch tips typically pinkish when young but soon fading so that the mature fruiting body is 
entirely white or creamy; spores striate; found under conifers in the Pacific Northwest ..... 
a ee ee ee ee R. rubrievanescens (see R. botrytis, p. 656) 

41. Tips never pinkish, or if pinkish when young then retaining their color longer; spores striate 
UL LON (y OUT 211 il eee ee ee eee en ee ace i, Beare 42 


42. Base with reddish-brown or vinaceous stains or staining these colors when bruised; branch 
tips whitish to yellow; spores not striate R. vinosimaculans (see R. sanguinea group, p. 653) 


(SOLA SOUS | J, De ee ee a ee i a a ST we 43 
43. Odor usually pungently sweet; branch tips dull orange to brownish, yellowish-buff, or whitish 

ennai sn CSCS, SINAC oe soc cw oye eo A te R. strasseri & others (see R. botrytis, p. 656) 
43. Odor mild, or if sweetish then branch tips differently colored; spores striate ornot ...... 44 


44. Fruiting body whitish with yellow to creamy-yellow tips, at least while under the duff (often 
yellower or brighter in color when exposed); spores not striate R. rasilispora & others, p. 652 
44. Notas above; branch tips usually pinkish to reddish or purplish, at least when young .... 45 


45. Taste typically mild (occasionally bitter or acrid); spores striate; verycommon ............ 
fo eo ee ee ee ee ee R. botrytis & others, p. 656 
45. Taste typically bitter to very bitter; spores not striate or only obscurely so; widespread but not 
DeUMlICUlamiy "COMMON... es ccs cece sea dees ew ee R. botrytoides (see R. botrytis, p. 656) 


46. Fruiting body brownish-yellow to tan or yellowish-tan; flesh cartilaginous ................ 
ee meee Beet a eae eee Sere R. cartilaginea (see R. gelatinosa, p. 655) 


46. Notas above; differently colored and/ or flesh in base gelatinous or semi-gelatinous ..... 47 
47. Branches usually yellow or yellow-orange ..... R. flavigelatinosa (see R. gelatinosa, p. 655) 
47. Branches creamy to pinkish, orangish, brownish, etc., but not yellow (but fruiting body may 

have a yellomazeme justbelaw branches)w. 06%. 5 .em. Peet wer eee een ae 48 
48. Fruiting body usually with a yellow zone or band near ground level (near bases of branches), 

atleast when young ....... R. gelatiniaurantia & R. sandaracina (see R. gelatinosa, p. 655) 
4%. ruins Wedy Mackie marked yellow zone ......%....2...0...02e R. gelatinosa, p. 655 


Ramaria stricta (Strict Coral Mushroom) 


FRUITING BODY profusely branched from a poorly developed base or stalk; 4-12 cm 
high and 3-10 cm broad. BRANCHES erect, slender, mostly parallel, usually compact 
but sometimes openly branched, sometimes grooved or flattened slightly; pale yellow 
becoming pinkish-tan to tawny-buff, orangish, or sometimes light brown, usually 
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staining slowly brown or vinaceous-brown when bruised; branch tips fine, pale yellow to 
pale greenish-yellow when fresh. STALK rudimentary or practically absent, not well- 
developed. Flesh tough, pliant; odor often faintly sweetish; taste often somewhat metallic 
or bitter. SPORE PRINT cinnamon-buff to yellowish; spores 7-10 < 3.5-5.5 microns, 
elliptical, minutely roughened. 


HABITAT: Solitary or in groups or tufts on rotting logs and branches (mostly of hard- 
woods but also conifers); widely distributed. It is common in our area in the late fall and 
winter, but seldom fruits in large numbers. 


EDIBILITY: Inedible—there is very little flesh and the flavor is not pleasing. 


COMMENTS: This is one of several Ramarias that grow on wood, though it may form 
“log lines” (1.e., grow in rows originating from buried or extremely decomposed logs). The 
upright, parallel orientation of the branches (see photo on p. 631) plus the yellowish branch 
tips are distinctive. The form that grows on conifers is often rather bushy and yellowish 
when young, while the one that grows on hardwoods is usually oranger. Other wood- 
inhabiting species: R. apiculata favors conifers but is dull buffy-tan to dull orange-brown 
or vinaceous-cinnamon (often with whitish tips when young). It is widespread and 
common, also bruises brown, and in one form exhibits green to blue-green tints on the 
branch tips and/or stalk base. R. acris (=R. rubella) is usually acrid-tasting and pinkish- 
tinged when young with paler tips but becomes reddish-brown or darker throughout 
in age. Lentaria pinicola and L. byssiseda (both placed in Ramaria by some authorities) 
grow on logs (mostly coniferous) or lignin-rich humus and have smooth whitish spores. 
The former is tan to yellowish with spores shorter than 10 microns, while the latter is 
pallid to pinkish-tan, sometimes has greenish branch tips, and has longer spores. Both 
species have white mycelial threads or cottony material at the base; L. byssiseda is espe- 
cially common in the Sierra Nevada (but is widespread). None of these are worth eating. 


Ramaria myceliosa 


FRUITING BODY abruptly and profusely branched froma slender base (stalk); 2-6 (10) 
cm high and broad. BRANCHES slender, spreading, pliant, yellowish to tan, ochraceous, 
olive-ochre, cinnamon-buff, or dull orange, etc.; tips same color. STALK slender, pliant, 
not very fleshy; same color as branches or paler, with abundant white mycelial threads 
(rhizomorphs) attached to base and/ or permeating the surrounding humus. Flesh thin, 
whitish, pliant; taste usually bitter. SPORE PRINT yellowish or pale ochraceous; spores 
3.5-6 x 24 microns, elliptical to nearly round, minutely spiny. 


HABITAT: Scattered to densely gregarious in duff under conifers; known only from the 
west coast, but similar species (see comments) are more widely distributed. In our area it 
is often abundant under redwood in the fall, winter, and early spring. 


EDIBILITY: Unknown, but hardly worth experimenting with because of its smail size 
and bitterish taste. 


COMMENTS: This is one of several small (usually less than 10 cm high), dull, pliant, 
terrestrial Ramarias with a conspicuous white mycelial mat and minutely spiny spores. 
Other members of the club include: R. pusilla, an eastern version of R. myceliosa; R. 
invalii, with golden to dull yellowish-orange branches and spores 6-8.5 x 4-6 microns; R. 
flaccida, pale creamy-ochre with paler tips and spores 5-8 microns long; R. suecica, pallid 
to pinkish-tan with spores 8-10 microns long; R. gracilis, with minutely roughened rather 
than spiny spores and a frequent licorice-like odor; and R. murrillii, withcinnamon-brown 
to dark reddish-brown branches and a whitish base plus spiny spores, found in south- 
eastern North America. None of these grow on wood like R. stricta and relatives, nor 
do they develop the greenish or blue-green stains typical of R. abietina. 
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Ramaria abietina (= R: ochraceovirens) is an ochraceous species that develops greenish stains in age 
or cold weather. Note the extensive mat of white mycelial threads at base of fruiting body. 


Ramaria abietina (Green-Staining Coral Mushroom) 


FRUITING BODY profusely branched from a slender base (stalk); 2-10 cm high and 
broad. BRANCHES slender, pliant, ochraceous to pale cinnamon becoming olive-brown 
to dingy brown in age, slowly staining greenish or blue-green when bruised orasit matures, 
especially the lower branches. STALK up to 2.5 cm long, slender, white to ochraceous or 
colored like branches, with white mycelial threads (rhizomorphs) at base and/or in 
surrounding humus. Flesh pliant, often discoloring slightly vinaceous-brown; taste usually 
bitter. SPORE PRINT pale yellowish-tan; spores 5.5-8 = 3-4.5 microns, elliptical, minutely 
spiny. 

HABITAT: Scattered to densely gregarious in duff under conifers (less commonly hard- 
woods); widely distributed. It is common in our area from the fall through early spring, 
especially under redwood. 


EDIBILITY: Too small, tough, and/or bitter to bother with. 


COMMENTS: Thetendency of the lower branches to develop greenish stains distinguishes 
this species, which is also known as R. ochraceovirens, from the throngs of other small, 
pliant, buff to dingy ochraceous, terrestrial Ramarias (see R. myceliosa). The green- 
staining is especially evident in cold weather, and can be enhanced—ifthere is any doubt— 
by placing the fruiting body in a freezer. R. apiculata (see comments under R. stricta) 
may stain greenish, but normally grows on wood. 


Ramaria fennica (Bitter Coral Mushroom) 


FRUITING BODY typically with two to four large primary branches arising from a 
common base (stalk), and many smaller secondary branchesarising from the primary ones; 
6-18 cm high and 5-12 cm broad. BRANCHES smooth, mostly erect, olive-gray to olive- 
umber to smoky-yellow, grayish-tan, or yellow-brown, the basal (primary) branches 
dark olive-brown with a violet tinge when fresh; tips olive-yellow to dingy buff. STALK 
large, fleshy, white below, upper portion colored like the branches and usually tinged 
violet when fresh. Flesh white, firm but brittle; taste often bitterish. SPORE PRINT pale 
ochraceous; spores 8.5-12 x 3.5-5 microns, elliptical, roughened. 


HABITAT: Solitary, scattered, orin groupsin humus under both hard woodsand conifers; 
widely distributed. In our area it is usually associated, like other fleshy Ramarias, with 
tanoak. It is not normally a common species, but occasionally fruits in great abundance 
in the fall and early winter. 


EDIBILITY: Unknown; the bitterish taste (when present) is a deterrent. 
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Ramaria fennica is a handsome upright coral fungus. Note the well-developed fleshy base or “trunk.” 
Fresh specimens are usually tinged purple at base of branches. 


COMMENTS: One of our most lovely coral fungi, this species is easily told by its overall 
shape (see photograph) and dull color, plus the subtle violet tinge to the lower branches and 
top of the trunk (when fresh). Incontrast to many of the larger Ramarias, itis typically taller 
than it is wide. R. fennnica var. violaceibrunnea is a more precise name for the west coast 
variant. Other species: R. fumosiavellanea is a rare similarly-colored species with a much 
smaller base. R. acrisiccescens, called the “Blah Ramaria” by Kit Scates in her extensive 
key to Ramarias of the Pacific Northwest, isa common dull-colored species with slender, 
erect branches and a slim, tapered base plus an acrid or bitter taste, at least when cooked. 
It is common under conifers in the Pacific Northwest, but I have not seen it in our area. 


Ramaria fumigata (Violet Coral Mushroom) 


FRUITING BODY typically with two to four large primary branches arising from a 
common base (stalk), and many smallersecondary branchesarising from the primary ones; 
5-12 cm high and 8-12 cm broad. BRANCHES smooth, violet or lilac, slowly discoloring 
dingy yellowish-brown or smoky-yellow in old age; tips also violet. STALK distinct as 
a white fleshy base or “trunk” below the main branches. Flesh white, firm; taste slightly 
bitter or acrid. SPORE PRINT pale ochraceous; spores 8.5-11 x 34 microns, elliptical, 
roughened. 


HABITAT: Solitary or in small groups on ground in woods; widely distributed, but 
apparently very rare in California. I have found it only once in our area, near Boulder 
Creek, under tanoak and Douglas-fir, in December. 


EDIBILITY: Unknown. 


COMMENTS: The violet branches and branch tips make this beautiful Ramaria un- 
mistakable. It is closely allied to R. fennica, but is somewhat smaller in my experience, 
and more vividly colored. Other distinctly purple coral fungi are more sparsely branched 
and/or have white spores (see comments under Clavaria purpurea and Clavulina cinerea). 
Other species: R. cedretorum, reported by Kit Scates from northern Idaho, is another rare 
amethyst-colored species. It does not discolor as muchinageand has slightly larger spores. 
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Ramaria rasilispora is the most common of several! yellow to pale orange coral fungi. Note that the 
flesh in sliced specimen is solid and white, not gelatinous. 


Ramaria rasilispora (Yellow Coral Mushroom) 


FRUITING BODY abundantly branched from a fleshy base or stalk, 5-40 cm high and 
broad. BRANCHES smooth, mostly erect, creamy to pale yellow (var. scatesiana) or 
yellow to yellow-orange or pale orange (var. rasilispora), but the lower branches often 
whitish when very young and branches in both varieties often pale or dull orange to ochra- 
ceous in old age; tips yellow or same coloras branches, sometimes brownishinage. STALK 
fleshy, tapering to a point or rooting; white or whitish. Flesh brittle or fibrous, often with 
watery areas, white; taste mild. SPORE PRINT pale orange-yellow or ochraceous; spores 
8-12 x 34.5 microns, cylindrical, smooth or slightly roughened. 


HABITAT: Solitary to scattered or in groups or rings on ground in woods; common in 
the West and probably more widely distributed. In our area it fruits in the fall and winter 
under tanoak or less commonly live oak, but in other regions it is common under conifers, 
especially fir. In mountain ranges such as the Sierra Nevada it usually fruits in the spring 
and early summer, as does R. magnipes (see comments), which is common from the Siski- 
you Mountains northward under hemlock, fir, and other conifers. 


EDIBILITY: Edible and quite popular, but difficult to clean and sometimes lacking in 
flavor. Coral fungus connoisseur Herb Saylor says it’s good raw in salads or candied like 
grapefruit rinds. Some people, however, are adversely affected by it, and R. magnipes 
(see comments) is sometimes bitter when cooked. 


COMMENTS: The fleshy, terrestrial, yellowish Ramarias do not lend themselves to glib 
categorization. Asa group, however, they are easily recognized by their shape and color, 
and none appear to be dangerously poisonous. The names R. flava and R. aurea have 
traditionally been applied indiscriminately to practically all yellow coral fungi, but are 
inadequate for the many variants in the group. R. rasilispora is probably the most com- 
mon yellow species in California. R. magnipes is a very similar, characteristic feature 
of the springtime mushroom flora of western mountains. It differs in having a larger 
(7-14 x 4-6 cm), rooting, steeply tapered or broadly conical stalk, yellow (never orange) 
branches, and slightly longer spores. Other fleshy, terrestrial, yellow Ramarias include: 
R. flavobrunnescens, which usually has a sweet odor, yellow branches that become 
brownish-yellow (or brownish-tipped) in age, and is very common at times in the Pacific 
Northwest under western hemlock; R. flavigelatinosa(seecomments under R. gelatinosa), 
with watery-gelatinous or sometimes cartilaginous flesh; R. aurantiisiccescens, with 
yellow-orange to orange branches and a yellow zone near ground level; and R. aurea, 
a pale orange to yellow species that is said to be common under hardwoods in eastern 
North America. None of these bruise wine-red at the base as in the R. sanguinea group 
(or the “true” R. flava), and none are choice edibles. 
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Ramaria sanguinea group. Branches are yellow to nearly white and the base stains reddish or bur- 
gundy when bruised. 


Ramaria sanguinea group (Bleeding Coral Mushroom) 


FRUITING BODY profusely branched from a fleshy base or “stalk”; 4-25 cm or more high 
and broad. BRANCHES smooth, mostly erect; pale orclear yellow, the tips usually slightly 
brighter yellow; lower (primary) branches turning dark red or vinaceous to reddish- or 
vinaceous-brown when bruised. STALK fleshy, tapered below, often very short; white or 
whitish, typically staining dark red or wine-red to vinaceous-brown when bruised or 
already with such stains. Flesh white or yellowish, rather brittle; taste mild. SPORE 
PRINT pale ochraceous; spores 8.5-12 x 3.5-4 microns, oblong or elongated-elliptical, 
roughened or smooth. 


HABITAT: Solitary, scattered, or in groups on ground under both hardwoods and coni- 
fers; widely distributed. In our area this species “complex” fruits in the late fall and winter 
under tanoak, but is not as numerous as R. rasilispora. In the Pacific Northwest and 
northern California several similar species (see comments) are common under conifers in 
the fall, and I have also seen large fruitings near Lake Tahoe in October. 


EDIBILITY: Presumably consumable; I haven’t tried it. 


COMMENTS: The yellow branches and tendency to stain vinaceous or reddish-brown 
plus the mild taste and non-gelatinous flesh are the telltale traits of this lovely coral mush- 
room and its close relatives. R. flava is a very similar, longer-spored species that has not 
yet been reported from the west coast. Actually, there is considerable doubt as to whether 
the “true” R. sanguinea occurs in the West, but there are a number of similar vinaceous- 
staining species, including: R. vinosimaculans, with creamy to light yellow branch tips 
and vinaceous stains at the base (and sometimes on the branches), and R. rubiginosa, a 
fleshy species with darker yellow tips and prominent vinaceous or purplish-brown stains at 
the base. Both of these species are common under conifers in California and the Pacific 
Northwest, particularly in the fall. Two other yellow, vinaceous-staining species, R. 
cystidiophora and R. synaptopeda, differ in possessing a coating of cottony white fuzz 
at the base. The former is often fragrant while the latter resembles a bundle of strings with 
“ox-blood red” spots at the base and usually has a pungent-sweet odor. For vinaceous- 
staining species with oranger or pinker branches, see comments under the R. formosa 
group, and also check R. conjunctipes (couplet #21 of the key to Ramaria) and the species 
discussed under R. gelatinosa. 
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Ramaria formosa group. Branches are pinkish to orangish and tips are usually yellow when fresh. 


Ramaria formosa group (Pinkish Coral Mushroom) 


FRUITING BODY profusely branched froma fleshy base (stalk); 5-20 cm high and wide. 
BRANCHES smooth or grooved, mostly erect; pinkish to pinkish-orange, salmon, 
pinkish-tan, or even reddish, fading to pinkish-buff, tan, or dingy ochraceous in age; tips 
yellow or colored like branches when fresh, also fading. STALK fleshy, usually tapering 
downward; white at base, otherwise colored like branches (or paler). Flesh brittle to 
fibrous, whitish or becoming pinkish to orange in age, not gelatinous; taste usually mild 
but often astringent or bitter when cooked. SPORE PRINT pale ochraceous; spores 
9-12.5 x 3.5-6 microns, elliptical, minutely roughened. 


HABITAT: Solitary, widely scattered, or in groups or rings on ground in woods, widely 
distributed. In the Pacific Northwest and Rocky Mountains it is one of the most common 
Ramarias, fruiting mainly under conifers, but also hardwoods. In our area it favors tanoak 
(like just about every other fleshy Ramaria) and is fairly common in the fall and winter. 


EDIBILITY: Said to have cathartic effects on some (or many) individuals. Until the 
identity of our variety (or varieties) is definitely established, it is best left alone. 


COMMENTS: The above description encompasses several forms that pose great dif- 
ficulties to the avid coral-categorizer but have collectively passed under the name R. 
formosa in North America. The pinkish to pinkish-orange to pinkish-tan branches and 
non-gelatinous flesh are the main fieldmarks, but older specimens are easily confused with 
other species. The European R. formosa is said to stain cinnamon to vinaceous-brown or 
blackish when bruised (at least at the base). Several forms in the Pacific Northwest do, 
whereas the one in our area does not. Which is the “true” R. formosa is for the Ramaria- 
researchers to decide! Similar species which stain include: R. rubribrunnescens and R. 
maculatipes, both bruising vinaceous or burgundy (the former often fragrant); the R 
formosa of the Pacific Northwest already alluded to, which bruises brown; and R. testa- 
ceoflava var. brunnea (=R. brunnea), a handsome, bitter-tasting conifer-lover of the 
Pacific Northwest with “apricot-buff” to golden-yellow branches that soon become 
brownish and quickly stain reddish-brown, plus a brown-staining base. Similarly-colored 
western species that do not stain include: R. leptoformosa and R. rubricarnata, common 
in the Pacific Northwest under conifers, the latter with a stout, chunky fruiting body and 
salmon-tinged flesh inside the branches; R. longispora, witha yellow zone or band near 
or at ground-level when young; R. cyaneigranosa, whose fruiting body is often flattened 
(somewhat fanlike); and R. largentii, a beautiful species that is orange to deep orange 
throughout (never pinkish and not yellow-tipped). 
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Ramaria gelatinosa (Gelatinous Coral Mushroom) 


FRUITING BODY profusely branched from a fleshy base or “stalk”; 5-15 cm high and 
wide. BRANCHES mostly smooth and erect, orange to pinkish-orange to orange-buff, 
pinkish-brown, or occasionally yellow-orange, sometimes developing a faint purple-gray 
tinge in age. STALK or main trunk whitish, rather tough. Flesh colored like branches or 
paler and showing translucent, often gelatinous pockets or streaks when stalk is sectioned 
lengthwise; taste often bitter. SPORE PRINT pale ochraceous; spores 7-10 < 4.5-6 
microns, elliptical, roughened (warted). 


HABITAT: Widely scattered to gregarious in duff under conifers (hemlock, fir, etc.); 
common in the fall in the Pacific Northwest and northern California, but more widely 
distributed. I have yet to find it south of San Francisco. 


EDIBILITY: Poisonous to some people(causing diarrhea and digestive upset); apparently 
edible for others, but hardly worth the risk. 


COMMENTS: The gelatinous interior of the base and overall dingy pinkishtodull orange 
color are the forthright features of this fungus. It is most likely to be mistaken for the 
R. formosa group, which does not have gelatinous flesh. The above description is for 
R. gelatinosa var. oregonensis. The typical variety, which was originally collected under 
hardwoods in the southeastern states, is similar but paler (creamy) when young. Other 
western species with gelatinous or semi-gelatinous flesh include: R. flavigelatinosa, which 
is yellower in color and quite common on the west coast; R. gelatiniaurantia and R. san- 
daracina, both with orange to deep orange branches and orange to yellow tips, and a band 
of yellow just above ground level (near the bases of the branches); and R. cartilaginea, 
a yellowish-tan to tan or brownish-yellow species with cartilaginous to very slightly 
gelatinous flesh. None of these are worth eating. 


Ramaria araiospora (Red Coral Mushroom) Color Plate 168 


FRUITING BODY profusely branched from a fleshy base (stalk); 4-13 cm high, 3-10 cm 
broad or more. BRANCHES smooth, brilliant coral-red to red, crimson, oreven magenta, 
but often fading to coral-pink, light red, orange, or even paler in old age; tips red to 
yellowish, fading slightly in age. STALK usually rather short, white or whitish (or dis- 
colored) at base, colored like branches (or paler) above. Flesh brittle; taste mild or slightly 
krautlike. SPORE PRINT pale ochraceous; spores 8-13 < 3-5 microns, elliptical to 
cylindrical, roughened. Flesh in base of stalk not amyloid. 


HABITAT: Solitary, widely scattered, or in small groups on ground in woods; known 
only from the west coast. I find it every year in the fall and winter under tanoak, but it is 
not as common in our area as some of the other fleshy Ramarias. Farther north it fre- 
quently occurs with hemlock and other conifers. 


EDIBILITY: Presumably edible, but notas fleshyas R. botrytisand R. rasilispora. Be sure 
not to confuse faded specimens with the R. formosa group! 


COMMENTS: The brilliant red color of fresh specimens makes this gorgeous coral 
mushroom unmistakable. It used to pass under the name R. subbotrytis, but that species 
is apparently eastern in distribution. There are at least two distinct varieties of R. araio- 
spora: var. araiospora, with yellowish branch tips in age, and var. rubella, with red tips. 
As in other Ramarias, the color tends to fade with age, and old specimens barely hint at 
their former splendor. R. cyaneigranosa is a somewhat similar species that has broader 
spores and is usually more peach-colored when fresh. R. stuntzii, common in northern 
California and the Pacific Northwest, is similar to R. araiospora in color or can show 
more yellow below, deep red or magenta near the tips, and orange in between, but it has 
amyloid flesh in the stalk. R. subbotrytis is an eastern species with salmon-orange to pink 
branches and branch tips when fresh, but it becomes duller or slightly yellower in age. 


Ramaria botrytis, young specimens. Note how compact the fruiting body is—it looks more like a 
cauliflower than the cauliflower mushroom (Sparassis). Older specimens are not necessarily com- 
pact, however. Branch tips are purple-red to pinkish when young, but the color may fade with age. 


Ramaria botrytis (Pink-Tipped Coral Mushroom) 


FRUITING BODY profusely branched from a fleshy base or stalk; sometimes massive, 
7-20 cm high and 6-30 cm broad or more when mature; usually very compact when young, 
but less so in age. BRANCHES often crowded, white or pallid when young, gradually 
becoming buff to dull ochraceous or tan in age; tips typically short, clefted, blunt, pink to 
purple, vinaceous, or red when fresh (but orange to brownish-orange in var. aurantii- 
ramosa), fading in age. STALK thick (1.5-6 cm), fleshy, the base often rounded and 
swollen at or above ground level; white or whitish when fresh, tanto ochraceous in old age. 
Flesh firm, solid, white; taste mild in some forms, somewhat bitter in others. SPORE 
PRINT pale ochraceous to ochre-buff; spores | 1-16(20)* 4-6 microns, oblong-elliptical to 
nearly cylindrical, longitudinally lined (striate). 


HABITAT: Solitary, scattered, or in groups or rings on ground in woods, often partially 
buried in the humus; very widely distributed. Along with R. strasseri (see comments) it is 
common in the Pacific Northwest and Sierra Nevada under conifers in the summer, fall, 
and spring (but is less common in the spring than R. rubripermanens—see comments). In 
our area it favors tanoak and other hardwoods and fruits in the fall and winter. 


EDIBILITY: Edible and choice, according to some. However, it has laxative effects on 
some individuals and bitter look-alikes (see comments) occur. It is one of the largest and 
fleshiest of all the Ramarias, so it is definitely worth trying. 


COMMENTS: This handsome, compact coral mushroom is reminiscent of a cauliflower 
—more so, in fact, than the cauliflower mushroom (Sparassis). Young specimens with 
stubby pink- or purple-tipped branches are the most readily recognized ofall the Ramarias 
(see photo). In age, however, the fruiting body discolors and often loses its compact form, 
and it is then easily confused with other Ramarias. The longitudinally striate spores, 
however, are distinctive. Thereare several closely related species with longitudinally striate 
spores. One, R. strasseri, is quitecommon (atleast in western North America), but typically 
has a tapered, rooting stalk and a frequently fragrant or spicy-sweet odor; it is whitish to 
ochraceous or tan with whitish to ochre, tan, dull orange, or brownish tips. A second, R. 
secunda, closely resembles R. strasseri, but has shorter spores. A third, R. rubripermanens, 
is colored like typical R. botrytis, but has shorter spores (less than 13 microns long). A 
fourth, R. rubrievanescens, also has short spores, but shows pink on the branch tips only 
when very young and is often entirely white or creamy at maturity. All of these occur in 
western North America, mainly (but not exclusively) with conifers. Finally, there is R. 
botrytoides, a widespread species that mimics R. botrytis in color (whitish with pink 
to purplish branch tips) but has an exceedingly acrid taste that can linger in one’s mouth 
for up to twelve hours after tasting it! This species, which occurs occasionally in our area, 
also differs in having non-striate (or only very faintly striate) spores, suggesting a closer 
kinship to R. araiospora than to R. botrytis. 
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SPARASSIS (Cauliflower Mushrooms) 


Medium-sized to large fungi parasitic on the roots of trees (especially conifers). FRUITING BODY 
typically a compact mass of flattened, wavy, ribbonlike branches or leafy lobes, often witha tough 
rooting base; white to buff or tan. SPORE PRINT white. Spores smooth, elliptical. 


THE branched fruiting body with wavy, flattened, leafy or ribbonlike lobes is unique to 
Sparassis, and most mycologists now sequester it in a family of its own. Despite the 
common name, our species looks more like a giant brain than a cauliflower. It fruits at the 
bases of trees (another distinctive feature), appearing year after year in the same spots. 
From a size and edibility standpoint, Sparassis is indisputably the king (or queen) of 
the coral fungi. It is highly esteemed for its fragrance, flavor, and keeping quality, and I 
found it to be a staple item in the monsoon diet of many Himalayan villagers. Only two 
species occur in North America, one westernand oneeastern;a key hardly seems necessary. 


S'parassis crispa (Cauliflower Mushroom) Color Plate 172 


FRUITING BODY a compactly branched mass of flattened, leafy lobes arising from a 
tough, rooting base or “stalk”; 12-60 cm or more high and broad. BRANCHES (lobes) 
flattened, thin, usually leafy in appearance; wavy, crisped, or crimped, pliant; surfaces of 
lobes smooth, whitish to creamy or yellowish, often becoming cinnamon-buffortaninage 
or dry weather, sometimes with darker brownstains ontheedges. ST ALK 5-13 cm long, 2-5 
cm thick, usually tapered downward, fleshy but very tough, buried deep in ground (or 
wood). Flesh firm, white, fairly tough or elastic; odor spicy-fragrant. SPORE PRINT 
white; spores 5-7 x 3-5 microns, broadly elliptical, smooth. 


HABITAT: Parasitic on the roots of conifers, usually growing solitary at or near the bases 
of trunks or stumps; found in the coniferous forests of western North America. It is not 
uncommon in our coastal pine forests, fruiting in the same spot year after year (or some- 
times twice a year), usually in the late fall or winter. It also grows on Douglas-fir and other 
members of the pine family. It produces a brown or yellow carbonizing rot in its host, and 
is economically significant in some regions..The best place to look for it is in older forests 
where there are plenty of mature trees. S. spathulata(see below) can grow on hardwoods. 


EDIBILITY: Edible and exceptional. The perfect mushroom fora special! occasion, itis as 
elegant as it looks intelligent. Thorough cooking 1s necessary, however, torender it tender, 
and it is a royal pain-in-the-posterior to clean! Gentle sauteeing or parboiling followed by 
baking or stewing is best. Fresh specimens can be stored for a week or two in a cool dry 
place, but be sure to check first for maggots! 


COMMENTS: Better known as S. radicata, this fantastic fungus looks more like a 
sea sponge or “bouquet of egg noodles” (Alexander Smith) than a cauliflower. The 
flattened, ribbonlike lobes or “branches”, plus the overall white to yellowish color and 
tough, rooting base distinguish it from other coral fungi. The spicy odor is also distinctive, 
but difficult to characterize. In the Pacific Northwest, 20-30(oreven5S0!) pound specimens 
are not unheard of, but in our area the size range is generally | -5 pounds—orabout the size 
of a human head (a cross-section, coincidentally, reveals brainlike convolutions or 
“canals”). Certain cup fungi(e.g., Peziza proteana form sparassoides and Wynnea sparas- 
soides) sometimes mimic it, but are brown or lilac-tinted and/ or smaller and bear their 
spores in asci rather than on basidia (a microscopic distinction). The name S. crispa has 
also been applied to the equally edible cauliflower mushroom of eastern North America, 
which favors oak and pine, has thicker, more erect, rigid-looking branches or lobes, and 
lacks a rooting base. However, recent studies indicate that its “correct” name is S. spathu- 
lata or S. herbstii, and that the western species, which has been called S. radicata, is the 
“true” S. crispa. (I’m tempted to say that mushroom taxonomy Is as intricately twisted 
and convoluted as a cauliflower mushroom, but | won’t!) 
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G2) 
Chanterelles CA 


CANTHARELLACEAE 


Fairly small to medium-large, mostly terrestrial woodland fungi. FRUITING BODY with a cap 
and stalk. CAP typically depressed to vase-shaped or trumpet-shaped at maturity, surface not 
typically viscid. UNDERSIDE smooth, wrinkled, veined, or with primitive foldlike, forking, 
shallow, blunt, decurrent gills. STALK fleshy or hollow, continuous withcap. VEILand VOLVA 
absent. SPORE PRINT white to buff, yellowish, pinkish, salmon-tinged, or tan. Spores smooth 
or roughened, not amyloid. Basidia long and narrow. 


THESE are colorful and conspicuous mushrooms with a more or less vase-shaped to 
funnel-shaped fruiting body differentiated into an upper or inner sterile surface (the cap) 
and lower or outer spore-bearing surface (the hymenium). The latter may be smooth, 
wrinkled, veined, or gilled, but the gills when present are foldlike (thick, shallow, blunt, 
and usually joined by connecting veins) rather than bladelike and/ or thin-edged as in the 
true agarics. The long, narrow basidia and relatively unspecialized hymenium suggest a 
kinship between the chanterelles and coral fungi. Infact, if the flattened apex of aclubcoral 
(Clavariadelphus) were broadened into a cap and the wrinkles on its sides amplified, you 
would essentially have a chanterelle! 

The three principal genera in the Cantharellaceae are treated together here. In 
Craterellus the fruiting body is more or less trumpet-shaped and dark brown to gray or 
black, and the spores are smooth; in Cantharellus it is broadly convex to plane or vase- 
shaped and often brightly colored, gills are usually present, and the spores are smooth; and 
in Gomphus the fruiting body is cylindrical to vase-shaped with a veined or wrinkled 
hymenium, and the spores are warted or wrinkled. A fourth genus, Polyozellus, is also 
included here though it is usually relegated to a family of its own. 


The chanterelles are great favorites with fungophiles. With the exception of the G. 
floccosus group, all are apparently edible and many are excellent. The best (and most 
plentiful!) of the local species are the renowned chanterelle (Cantharellus cibarius)and the 
unheralded but far tastier horn of plenty (Craterellus cornucopioides). Both refrigerate 
well and are usually maggot-free, and since large crops are commonplace, they can be 
preserved for later use. The horn of plenty is excellent dried. Chanterelles, on the other 
hand, dry miserably (they become as tough as leather), but can be pickled, canned, or 
sauteed and frozen. (Enormous quantities of chanterelles are gathered in the Pacific 
Northwest and shipped in brine to Germany—five million pounds annually according to 
one estimate!) 

The chanterelles are strictly woodland fungi and are saprophytic or mycorrhizal witha 
broad range of tree hosts. They are not a particularly large group, but are quite conspi- 
cuous, easy to identify, and have an interesting distribution pattern. Many species are 
characteristic components of cold northern and montane coniferous forests—e.g., Gom- 
Dhus clavatus, G. floccosus, and Cantharellus infundibuliformis. A slew of others favor 
the warm hardwood forests of eastern North America—e.g., Cantharellus cinnabarinus, 
C. ignicolor, and C. lateritius. But there is a puzzling paucity of species in our area, with 
only a few of the truly cosmopolitan ones (like the chanterelle) represented. Nine species 
are depicted here (most of them with color plates) and several others are keyed out. 


Key to the Cantharellaceae 


I. Fruiting body gelatinous or rubbery and pliant ........... (see Tremellales & Allies, p. 669) 
I. Fruiting body fleshy to rather tough and pliant, but not rubbery-pliant or gelatinous ..... 2 


The chanterelle, Cantharellus cibarius, isa prized edible mushroom. Note shallow, blunt, veined gills. 
Cap is depressed or funnel-shaped in these mature specimens, but can be convex when very young(see 
description on p. 662). 


2. Fruiting body small or minute (usually less than 2 cm broad), typically white to grayish- or 
brownish-tinged; stalk absent, or if present often short and off-center to lateral; fertile surface 
(underside of cap) with meandering veins or shallow gills; growing on sticks, moss, etc. 
(not often terrestrial); especially common in northern regions (see Pleurotus & Allies, p. 132) 

2. Fruiting body medium-sized to large, or if small then notasabove ..................-. > 


Fruiting body a gilled mushroom (usually Lactarius or Russula) covered bya layer of minutely 
pimpled tissue that completely engulfs the gills or makes them look blunt and chanterelle-like; 
flesh crisp, brittle, usually white; spores borne inside asci_ ..... (see Pyrenomycetes, p. 878) 

Not as above; surface not finely pimpled; spores borne on basidia ................00055 4 


Cap dark when fresh (dark gray to dark brown, black, violet-black, or bluish-black) ..... 5 
Cap brighter or lighter than above (including olive-buff, tan, light brown, etc.) ......... 1] 


VaR w 


Entire fruiting body deep blue to blue-black or violet-black, usually compound (a cluster of 
spoon- or fan-shaped caps); found under northern and montane conifers (especially spruce 
(UY SE GTT | aieer teeatner dentro weenie ze See rare a etertnear wear gre rer ae ego Polyozellus multiplex, p. 668 

5. Notas above (but fruiting body may be black or bluish-gray or more or less funnel- to trumpet- 

slimpeu aumaicd tay OCCUN IM CIUStCES)) ./e44 44 econ ns a ead oes See ee a ee oe 6 


Underside of cap (fertile surface) with distinct gills, the gills oftenforked ............... 4 
Underside of cap smooth to wrinkled or with sinuous (squiggly) veins, but lacking gills ... 8 


Gh (GN 


Entire fruiting body dark when fresh (colored more or less like cap or the fertile surface some- 
TUTE Seale tlre ante”. wo isemecee re aes eee tek pe een Craterellus cinereus & others, p. 665 

7. Notas above; either the stalk or gills (or both) yellowish to orange (or stalk witha yellowish to 
Olan ee MCC rSUT Lace aia Umtker fbtlls) W245 ewe ag Gee te 7. Malena aga elm 17 


8. Underside of cap (fertile surface) with prominent veins (at least at maturity); odor sickeningly 
sweet in age, or if not then fertile surface usually developing a strong yellowish tinge as spores 
mature;notcommon ......... Craterellus foetidus & C. sinuosus (see C. cinereus, p. 665) 

Not as above; underside of cap smooth to slightly wrinkled; common .................. 2 


9. Fruiting body typically 4 cm or more high when mature, trumpet-shaped to petunia-shaped 
or tubular (.e., hollow nearly to base) ....... Craterellus cornucopioides & others, p. 666 
9. Fruiting body smaller and/ or differently shaped (not hollow); cap margin sometimes white or 
Dales Hem acimvel eto wile ini cc's cere ten umes Pec One ee eye 10 


10. Cap typically less than 2 cm broad and stalk 1-3 mm thick; fruiting body grayish to brown or 
blackish but not chocolate-brown or purple-brown; spores smooth; found in eastern North 
America (especially the Southeast) ... Craterellus calyculus (see C. cornucopioides, p. 666) 

10. Notasabove; cap up to5 cm broad (or larger if compound), usually purple-brown to chocolate- 
brown (but sometimes grayish-brown) and/or compound (with more than one cap); cap 
margin often fringed; spores often angular or warty ...... (see Stereaceae & Allies, p. 604) 


G59 


660 CANTHARELLACEAE 


11. Fruiting body more or less vaselike and coarsely scaly at the center (or throughout), at least 


in ase (See Wolor Plate |74)qee eee A Te 
11. Notas above; cap smooth or breaking up to form small scales, but not coarsely scaly .... 13 


12. Cap reddish to bright orange to orange-buff, at least when fresh (may fade to tan or paler) 
Ee... ss ss a en eee ee ec Gomphus floccosus group, p. 661 

2... Cap with tan toi browniseales, never brightly colomedy 4 2... -. eee. ee 
Ne oe Gomphus kauffmanii (see G. floccosus group, p. 661) 


13. Flesh and gills (or underside of cap) white or whitish, but staining purplish to purple-brown 
when bruised; cap usually salmon-colored to orange; known only from the Southeast, not 
COMMMOM sr een ee een Cantharellus (=Gloeocantharellus) purpurascens 

13. Notas above (but gills or fertile surface may be purple or purple-tinged) ............... 


14. Fertile surface and/ or upper stalk purple or with a purplish tinge when fresh; cap tan to olive- 
buff, olive-brown, yellow-brown, or purplish; stalk thick and solid, firm, continuous with cap 
(i.e., fruiting body resembling a chopped-off, often lopsided club, at least when young); 


found under conifers, often (but not always) in fused clusters ... Gomphus clavatus, p. 661 
14. Not with above features (differently colored or stalk slender and hollow in age, etc.) ..... 15 
15. Fertile surface (underside of cap) with gills (or lacking them only in the button stage), the gills 
Olle MMOL KeGaar Will COMMeCUIMORVE INS Ae Ma. NE 6 ee cea ee ge 16 
15. Fertile surface (underside of cap) smooth to slightly wrinkled or at times developing shallow 
VE UIAS SM hea TE), ENG KOMEN, oe casce Me sayin = eyes a so 5-8 age = 0 4 ype ngs © gpa ee 22 
16. Fresh fruiting body bright red to pink to orange-red ..... Cantharellus cinnabarinus, p. 664 
16. Fruiting body differently colored (white, yellow, orange, salmon-orange, brown, etc.) ... 17 


17. Either growing on wood (or lignin-rich humus) and stalk absent or rudimentary or gills orange 
to deep orange and usually dichotomously forked and fairly thin inage and cap often brownish, 
avleast alstinc CeMmlchuma ses. menicnar. PRETEEN: mmE . RE « eDetE_J. Be (see Paxillaceae, p. 476) 

17. Notas above; gills usually blunt and thick (at least when young) and often forked irregularly 
(rather than dichotomously), orange to yellow-orange, white, or differently colored .... 18 


18. Cap grayish to brown or yellow-brown when young (but may break up into scales or fibrils, 
revealing the yellowish to orangish undersurface); stalk often hollow, at leastinage .... 19 
18. Notas above; cap white, yellow, or orange when fresh (unless faded); stalk hollow or solid 20 


19. Stalk brown or with brownish fibrils when young; gills yellowish to orangish; found in eastern 


INGRAM CIC aware sme. ae A. a ae Se Se seode Cantharellus appalachiensis 
19. Stalk usually yellowish to orange when young and fresh; gills often with a grayish, brownish, or 
purplish tinge; widespreads soccer se. Cantharellus infundibuliformis group, p. 665 


20. Cap white or whitish, sometimes with orange or yellow stains Cantharellus subalbidus, p. 662 
20. Cap orange-buff to salmon-buff to ochre-tawny to bright yellow or orange, at least when fresh 
(easy Lad Ce ISS OCH a. cox; Us atier Mee a acre hate DM 


21. Stalk slender (usually less than 1 cm thick) and usually hollowinage; flesh very thin; cap smallish; 
Conmmom WMileasictm MOmMmMAMICTICA . 2.66.56. cee ce ee ese e ceca ess os SORE ween 
Ee Beery eTeael Cantharellus ignicolor & C. minor (see C. infundibuliformis group, p. 665) 
21. Stalk slender to very thick (0.5-2 cm or more), solid (unless maggot-eaten); cap medium-sized to 
very large or sometimes small; flesh thick; common, widespread Cantharellus cibarius, p. 662 


22. Mature fruiting body with a flattened top, but without a true cap (i.e., cap margin blunt or non- 
existent—see Color Plate 166); flesh often punky orstringy .. (see Clavariadelphus, p. 632) 
22. Notas above; fruiting body normally witha cap that has a well-defined, acute edge (margin) 23 


23. Fruiting body whitish or dull-colored; stalk thin (1-3 mm); cap usually small, often rosette-like 


(with petal-like lobes) in age; flesh very thin and tough ... (see Stereaceae & Allies, p. 604) 
23. Not as above; fruiting body fleshy though sometimes thin-fleshed, usually brightly colored 
al leasiin parte Pe ke ee Eee | SSS MOM errr ae ee ee ace eee 24 


24. Cap brown to ochre-brown or yellow-brown, or sometimes more brightly colored; flesh very 
thin; odor typically mild ..Cantharellus xanthopus (see C. infundibuliformis group, p. 665) 
24. Cap brightly colored (usually yellow to orange or pinkish-orange); flesh fairly thick (at least 
abcentéRol cap); odor often. fruity or frabrat se... 2) 6 5-5 cee Se es 25 


25. Fruiting body more or less trumpet-shaped, usually clustered and fragrant ................ 
2 eee 8 eee ee eee Cantharellus odoratus (see C. cibarius, p. 662) 
25) ANOLASAMOVE G25 cn ee Cantharellus lateritius & C. confluens (see C. cibarius, p. 662) 
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Gomphus clavatus (Pig’s Ears) Color Plate 176 


FRUITING BODY 6-20 cm or more high, nearly cylindrical to more or less club-shaped 
but with a flattened top; often growing in fused or compound clusters. CAP(s) 2-10 (15) 
cm broad, plane or depressed with an uplifted, often wavy or lobed margin that is often 
more highly developed on one side than the other; surface moist or dry but not viscid, 
smooth or breaking up into minute scales, light purplish to purplish-tan to olive-brown, 
olive-buff, tan, or yellowish-buff. Flesh thick, firm, white or buff; odor mild. UNDER- 
SIDE (fertile surface) with numerous shallow, blunt, deeply decurrent, forking veins 
or wrinkles which occasionally give ita poroid appearance; color variable but usually dull 
purple to purplish-tan or showing at least some purple tints below (near the stalk), slowly 
fading to dull ochre, tan, or buff. STALK(s)3-5 (10)cm long, l-3 cm thick, continuous with 
cap, central or off-center, often fused together below, equal or narrowed at base (if soli- 
tary), often curved; solid, firm, buff to pale purple. SPORE PRINT pale tan to pale ochre; 
spores 10-13 x 4-6.5 microns, elliptical, slightly wrinkled or warted. 


HABITAT: Scattered to gregarious, often in fused pairs or clusters, on ground under 
conifers; widely distributed in northern North America, fruiting mainly in the latesummer 
and fall. It is common in the Pacific Northwest and northern California, but I have not 
seen it south of San Francisco. 


EDIBILITY: Edible and considered choice by some, but Iam not particularly fond of it. 


COMMENTS: Also known as Cantharellus clavatus, this northern conifer-lover is easily 
distinguished by its overall shape (like a chopped-off, frequently lopsided club), dull 
purplish veined spore-producing surface, and growth habit in fused clusters. It is aptly 
characterized in one book as “that funny looking thing whichis purplish underneath.” The 
common name, “pig’s ears,” is also applied to an Ascomycete, Discina perlata. Other 
species: G. (=Pseudocraterellus) pseudoclavatus is said to be similar, but has smooth 
spores and favors hardwoods. It is apparently quite rare; I have not seen it. 


Gomphus floccosus group Color Plate 174 
(Scaly Chanterelle; Woolly Chanterelle) 


FRUITING BODY nearly cylindrical, soon becoming more or less trumpet- or vase- 
shaped, 5-20 cm high. CAP 3-15 cm broad, depressed and soon hollowin the center; surface 
reddish to bright orange, buffy-, or yellow-orange(but often fading!), with large cottony or 
woolly scales, the ones at the center often recurved in age; margin often wavy or lobed. 
Flesh rather fibrous, whitish; taste mild to sour. UNDERSIDE (fertile surface) milky 
white to creamy, buff, dingy yellowish, or pale ochre; with blunt, shallow, frequently 
forking, deeply decurrent veins or ridges, sometimes with a somewhat poroid appearance 
in age. STALK 3-10 cm long, 1-3 cm thick, continuous with cap, central or off-center, 
tapering downward, solid becoming hollow in age, white to orange or yellowish. SPORE 
PRINT ochraceous; spores 10-16 x 5-8 microns, elliptical, slightly wrinkled or warted. 


HABITAT: Scattered to gregarious or sometimes clustered on ground under conifers; 
widely distributed in northern and montane North America. Along with G. bonari (see 
comments), it is common in northern California and the Sierra Nevada in the summer, 
fall, and even spring, but like G. clavatus, it does not seem to occur on the coast south of 
San Francisco. It is also common in the Southwest, Pacific Northwest, and Rockies. 


EDIBILITY: Not recommended. Some people pronounce it delicious, but others are 
adversely affected by it (they suffer gastric upsets) and the specimens I’ve sampled had 
an unpleasant sour taste. Its only asset is its distinctiveness—it would be very difficult 
to confuse it with anything other than its close relatives (see comments). 
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COMMENTS: Also known as Cantharellus floccosus, this striking mushroom and its 
close relatives are easily told by their vase-shaped fruiting body with a reddish-orange to 
orange-buff scaly cap and pallid veined exterior. The name G. bonari has been giventothe 
western variety with milky white exterior, smaller spores, tendency to growinclusters, and 
duller, paler, or more cinnamon-colored cap; it is oftencommonunder mountainconifers. 
Another western conifer-lover, G. kauffmanii, is similar but has a tan to brown or ochre- 
tawny cap up to 35 cm broad with very prominent, brittle scales. Itis sometimes common 
in northern California and the Sierra Nevada as well as in the Pacific Northwest and 
Southwest. Like G. floccosus and G. bonari, it should be eaten very cautiously if at all. 


Cantharellus subalbidus (White Chanterelle) Color Plate 179 


CAP 4-15 cm broad, plane to broadly depressed with an often wavy or irregularly lobed 
margin; surface smooth or breaking up into small scales in age, moist to dry but not viscid; 
dull white or whitish, bruising yellowish-orange to orange-brown. Flesh thick, firm, white; 
odor mild or faintly fragrant. UNDERSIDE (fertile surface) with thick, well-spaced, 
shallow, blunt, deeply decurrent, foldlike gills which are usually forked or veined between; 
dull white or pinkish-tinged, often staining yellowish to orange in age or where bruised. 
STALK 2-7 cm long, 1-5 cm thick, equal or tapered downward, central or off-center, solid, 
firm, smooth, dull whitish, discoloring yellowish-orange to orange-brown in age or where 
bruised. SPORE PRINT white; spores 7-9 x 5-5.5 microns, elliptical, smooth. 


HABITAT: Solitary, scattered, or gregarious on ground in woods; known only from 
the Pacific Northwest and California. It is quite abundant under second-growth conifers 
in the late summer, fall, and winterin Washington, Oregon, and northern California, and 
I have also seen large fruitings in Idaho. In our area it fruits in the fall and early winter, but 
is only occasionally common. The best places to look for it are on the high, exposed ridges 
of our coastal mountains under tanoak and madrone or in manzanita thickets mixed with 
knobcone pine. It often grows with Armillaria ponderosa, another choice edible. 


EDIBILITY: Edible and choice—as good as C. cibarius or even better, and like that 
species, rarely attacked by maggots. In the Pacific Northwest the buttons are firm, meaty, 
and very compact—ideal for marinating or prolonged refrigeration. Unfortunately, it is 
not nearly so common in our area and the fruiting bodies, when found, are often water- 
logged and overripe. 


COMMENTS: The white chanterelle can be mistaken fora Clitocybe or Hygrophorus, but 
the gills are distinctly “chanterellesque”’—thick, shallow, blunt, and usually veined. It 
differs from the common chanterelle (C. cibarius)inits dull whitish colorand white spores, 
but in size and shape the two are quite similar and can even be found growing together. 


Cantharellus cibarius (Chanterelle) Color Plates 175, 177, 178 


CAP (2) 3-15 (25) cm broad, broadly convex when young, becoming plane to depressed or 
vase-shaped in age; surface smooth or occasionally cracked, not viscid; orange to bright 
golden-orange, egg-yellow, or yellow(but in dry weather or direct sunlight often bleached 
out and cracked or even greenish from algae); margin usually lobed or wavy, at first in- 
curved. Flesh thick, firm, whitish or tinged yellow to orange under the cuticle; odor mild or 
faintly fruity (like pumpkins or apricots); taste mild to somewhat peppery or occasionally 
bitter. UNDERSIDE (fertile surface) with thick, well-spaced to close, shallow (narrow), 
blunt, foldlike, deeply decurrent gills which are often forked or cross-veined; colored like 
cap or more often paler (but brighter if cap has faded); not fading, but sometimes 
developing dingy orange-brown stains in old age. STALK 2-10 cm long,0.5-3(5)cm thick, 


Cantharellus cibarius. Note the white flesh in sliced specimen (upper left) and shallow, decurrent, 
veined gills. It varies greatly in stature and color(see color plates) and favors oak as well as conifers. 


equal or tapered downward orsometimes enlarged at base, solid, dry, firm, colored like cap 
or paler, often staining ochraceous to orange-brown. SPORE PRINT creamy or yellowin 
most forms, but pinkish in one variety; spores 7-11 x 4-6 microns, elliptical, smooth. 


HABITAT: Widely scattered to gregarious on ground in woods, occurring throughout the 
north temperate zone and very common on the west coast in the fall, winter, and spring. 
In northern California and the Pacific Northwest it grows mainly with conifers, but in our 
area it favors live oaks, especially those at the edges of pastures. It hasa long growing season 
and is a joy to find—brilliant splashes of gold against the subdued backdrop of decaying 
leaves. If you see one, probe around and you'll probably uncover more—they often hide 
under the humus. If rainfall is sufficient, successive crops are produced over a long period 
of time, so check your patches regularly (but don’t check mine!). 


EDIBILITY: Edible and choice—the best known wild mushroom in California, if not in 
North America. It isso plentifuland popular onthe west coast that itis now being harvested 
commercially and shipped abroad or sold to restaurants and markets. A few tips for the 
uninitiated: Chanterelles should always be cooked as they are somewhat fibrous raw. Pick 
selectively—firm specimens will keep in the refrigerator for a week, whereas waterlogged 
individuals will rot rapidly and cook up slimy. Even firm ones have a high water content 
and should be sauteed slowly and thoroughly inan open pan. You waste them if you can't 
taste them, so don’t just mix them in with a bunch of other vegetables. They are best in 
simple dishes that highlight theirdelicate flavorand fruity fragrance—cream of chanterelle 
soup is a traditional favorite. On the west coast chanterelles are virtually free of maggots, 
an asset keenly appreciated by those who hunt them— but they’re often full of dirt, a quality 
deeply detested by those who have to clean them! (If your “chanterelles” are pristine and 
wormy, they may not be chanterelles!). Curiously, it’s just the opposite in the eastern 
United States, where they are usually quite spotless, but often lunched on by maggots! 
Imported chanterelles can be purchased in small tins at delicatessens—for an outrageous 
price, of course. They are low in protein but high in vitamin A. Attempts to cultivate 
them commercially have not been successful. 


COMMENTS: Cantharellus cibarius is the proud possessor of a plethora of popular 
names— more than any other mushroom withthe possibleexception of Boletus edulis. The 
best known are chanterelle and girolle (both French) and Pfifferling (German). From 
region to region the chanterelle varies considerably in size, stature, color, and fruiting 
habits (several forms have been described), but is easily identified by its yellow-orange cap 
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and “primitive” gills (blunt, thick, shallow, veined or forking, and foldlike rather than 
bladelike). The firm whitish flesh and wavy cap margin are also characteristic. On the west 
coast it fruits in cool weather and is often very large and thick-stemmed (one pound 
specimens are not uncommon), with an orange cap, faintly fruity odor, and pale, copiously 
veined gills (although a smaller, slimmer, cleaner form grows under Sitka spruce). In 
eastern North America it is commonest in the summer and is usually much smaller (caps 
average 3-6 cm broad) and often yellower, with a slender, well-developed stalk and little 
or no odor (see Color Plate 175). Also, the gills may be less “primitive” (deeper, with 
thinner edges and few if any cross-veins, as shown in Color Plate 177), and are sometimes 
brightly colored. In the southern Rocky Mountains, on the other hand, the fruiting bodies 
are often packed closely together and are small and stubby, with bleached-out caps 
(af growing in sunlight) and brilliant yellow to yellow-orange gills. 

Mushrooms most likely to be mistaken for the chanterelle include the false chanterelle 
(Hygrophoropsis aurantiaca), various waxy caps (Camarophyllus pratensis, Hygrocybe 
flavescens, etc.), Lactarius alnicola, Leucopaxillus albissimus, the Gymnopilus 
spectabilis group, Hypomyces lactifluorum, and the jack-o-lantern mushrooms 
(Omphalotus species). The latter are poisonous, but have brightly colored flesh and thin, 
crowded, unforked, bladelike (“true”) gills, and usually growin clusters on or near wood. 
Except for the Hypomyces, which is a parasitized gilled mushroom, the others also have 
bladelike gills. (It is sometimes said that true chanterelles have “false” gills, while false 
chanterelles have “true” gills.) Aside from the many variations within C. cibarius, there is 
C. formosus, a northern conifer-lover with a convex, yellow to brownish cap and pinkish- 
tinged gills, and three similar edible species with a smooth to only slightly wrinkled 
fertile surface. These are common in eastern North American and are often mistaken for 
C. cibarius. The most common and widespread of the three, C. lateritius (=Craterellus 
cantharellus) has a yellow-orange to pinkish-orange fruiting body; C. confluens has a 
yellower, often compound fruiting body and a tropical-subtropical distribution; C. 
odoratus (=Craterellus odoratus) is a gorgeous trumpet-shaped, yellow-orange-capped 
southern species that is usually strongly fragrant and cespitose (clustered). C. /ateritius 
has also been reported (but not verified) from the Pacific Northwest. 


Cantharellus cinnabarinus (Red Chanterelle) Color Plate 181 


CAP 1-4 (7) cm broad, convex to nearly plane at first, plane to shallowly funnel-shaped 
in age, the margin often lobed or wavy and often remaining incurved for a long time; 
surface more or less smooth, dry, bright red to red-orange to flamingo-pink when fresh, 
often paler (or even whitish) in age or sunlight. Flesh thin, whitish below, usually tinged 
cap color above; odor typically mild, taste mild to peppery. UNDERSIDE (fertile surface) 
with thick, shallow, blunt, decurrent gills which are fairly close to well-spaced, usually 
forked or veined, and colored like the fresh cap or slightly paler (or pinker). STALK 
1-4 (6) cm long, 0.3-1 cm thick, equal or tapered downward, often curved, solid, firm, dull 
red or colored like fresh cap (or pinker), the base sometimes whitish. SPORE PRINT 
usually pinkish-tinged (pinkish-cream); spores 6-9 (11) x 4-6 microns, elliptical, smooth. 


HABITAT: Scattered to gregarious orclustered on ground in woods orat their edges, open 
areas, in beds of moss, etc.; fairly common in eastern North America (especially south- 
ward) in the summer and early fall. | have seen large fruitings under oak and pinein Michi- 
gan, Pennsylvania, and North Carolina. It apparently does not occur in the West, but is 
to be looked for in Arizona (one unverified report places it in the Pacific Northwest). 


EDIBILITY: Edible and quite good, though delicate in flavor. It sometimes grows with 
C. cibarius, and the two species make colorful companions in the same dish. 


COMMENTS: The modest size and bright pinkish-red to orange-red color make this 
chanterelle practically unmistakable. It is vaguely reminiscent of a waxycap(Hygrocybe), 
but the blunt, veined or forked gills distinguish it. 
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Cantharellus infundibuliformis group Color Plate 180 
(Funnel Chanterelle; Winter Chanterelle) 


CAP 1-6 (11)) cm broad, convex to plane with a depressed center or becoming broadly 
depressed to funnel-shaped (often with a perforated or hollow center) in age; surface 
smooth to slightly wrinkled or finely fibrillose-scaly, not viscid, dark brown to brown to 
dingy yellow-brown, sometimes fading to paler brown or the yellowish background color 
becoming dominant as it dries or ages; margin usually wavy or irregularly lobed. Flesh 
thin, rather tough and pliant, colored like cap or paler; odor mild or slightlyfragrant; taste 
mild or bitterish. UNDERSIDE (fertile surface) with shallow (narrow), thick, blunt, well- 
spaced, decurrent, forked or veined gills; pale yellow or pale orange-yellow becoming 
grayish, brownish, or violet-tinted inage. STALK 2-8 cm long, 0.3-1 (2) cm thick, equal or 
tapered at either end, smooth, often grooved and/ or flattened, becoming hollow; orange- 
yellow to yellow, duller in age (dingy yellow or yellow-brown to grayish-orange). SPORE 
PRINT creamy-buff to yellowish (or white in one form); spores 9-12 = 6.5-8 microns, 
elliptical, smooth. 


HABITAT: Scattered to gregarious in moss and humusand onrotting wood incold, damp 
coniferous forests and bogs throughout northern North America; fruiting from late 
summer through the winter, common. The farthest south I’ve seen it is in Mendocino 
County, California, in December, January, and February. 


EDIBILITY: Edible, but small and thin-fleshed. Some people relish it nevertheless, 
and in Finland it is harvested commercially. 


COMMENTS: This characteristic feature of northern bogs and cold coniferous forests 
can be recognized by its modest size, dark brown to dingy yellow-brown cap, yellowish to 
gray or purple-tinged gills, and slender, hollow, yellow to yellow-orange stalk. The gills 
have a somewhat waxy look (leading to possible confusion with Hygrocybe and Camaro- 
Phyllus), but are characteristically “chanterellesque”: thick, blunt, shallow, and con- 
spicuously forked or veined and/or wavy. The name C. tubaeformis has been used for 
the white-spored variety, but many cantharellologists treat it as a synonym for C. infun- 
dibuliformis. In eastern North America there are numerous other small, edible, hollow- 
stemmed chanterelles, including: C. ignicolor, very similar but with a brighter cap when 
fresh (orange to yellow-orange to ochraceous-tawny or salmon-buff), growing under both 
hardwoodsand conifers; C. minor, smalland entirely yellowto orange(including the gills), 
favoring hardwoods; and C. xanthopus (also called C. lutescens), widely distributed 
(also found in the West), similar to C. infundibuliformis in cap color or brighter, but with 
a smooth to slightly veined (rather than gilled) orangish to yellowish underside. 


Craterellus cinereus (Black Chanterelle) 


FRUITING BODY more or less funnel- or vase-shaped but not tubular; 3-12 cm high. 
CAP 1.5-5 cm broad, shallowly to deeply depressed, surface smooth or minutely scaly- 
scurfy, not viscid; black when moist, becoming dark grayish-brown inage orasitdries out; 
margin usually wavy, lobed, or torn. Flesh thin, tough, colored more or less like cap. 
UNDERSIDE (fertile surface) with thick, well-spaced, shallow, blunt, foldlike gills which 
fork frequently near the cap margin and/or have cross-veins; bluish-black becoming 
bluish-gray to gray, or paler from spore dust. STALK 2-8 cm long,0.4-1.3 cm thick, nearly 
equal or tapering downward, central or off-center, tough, hollow except at base, colored 
like cap or underside. SPORE PRINT whitish; spores 8-11 x 5-6 microns, elliptical, 
smooth. 


HABITAT: Solitary to scattered or in groups or clusters in mixed woods and under oaks; 
widely distributed but not common. In ourarea it fruitsin the winterand early spring, often 
in the company of C. cornucopioides, or a few days before it. 


Craterellus cinereus, a bluish-gray to black species with veins or shallow gills on underside of cap. 


EDIBILITY: Edible and delectable—as good or even better than C. cornucopioides. It is 
delicious simply sauteed in butter. 


COMMENTS: This species, which has also passed under the name Cantharellus cinereus, 
closely mimics its commoner cousin, Craterellus cornucopioides, but has primitive gills 
on the underside of the cap and is not as brown indry weather. Other species: C. caeruleo- 
fuscus of eastern North America is similar, but has smaller spores; C. foetidus, also 
eastern, has a sickeningly sweet odor, veined fertile surface, and thicker stalk (1-3 
cm thick at apex); C. (=~Pseudocraterellus) sinuosus has a gray to dark grayish-brown cap, 
slightly larger spores, and a veined or copiously wrinkled (but not gilled) underside that 
is grayish at first but acquires a distinct yellowish or ochre tinge as the spores mature; it 
is edible and widely distributed, but rather rare (Craig Mitchell has found it in mixed 
woods near Felton, California, in February). 


Craterellus cornucopioides —_ (Horn of Plenty) Color Plate 182 


FRUITING BODY 3-14 cm high, tubular becoming trumpet- or funnel-shaped. CAP 
2-8 (10) cm broad, hollowat the center with the marginatfirst decurved (folded down), then 
spreading outand becoming wavy, split, or lacerated (sometimes witha lacyappearance or 
convoluted to form small “suction cups”); surface not viscid, usually minutely scaly or 
scurfy, grayish-black to very dark brown or black when moist, paler (brown to grayish- 
brown) when dry (but one form sometimes developing a yellowish margin or 
yellowish blotches). Flesh thin, brittle but tough, colored like cap or paler; odor pleasant. 
UNDERSIDE (fertile surface) smooth to uneven or with slight, deeply decurrent wrinkles 
(but not gills); colored like cap but usually paler or grayer, in age or dry weather witha 
whitish to yellowish or buff coating of spore dust. STALK 1-5 cmlong,0.5-1 (1.5) cm thick, 
continuous with cap and tapering downward, central or off-center, hollowexceptat very 
base, tough, often twisted; colored like cap or underside. SPORE PRINT whitish to buff 
or pale yellow; spores 8-11 x 5-7 microns, elliptical, smooth. 


HABITAT: Scattered or in groups, clumps, or lacy clusters in woods; widely distributed. 
It iscommon in our area in the winter and spring under hard woods(live oak, tanoak, man- 
zanita, madrone, huckleberry), but farther north it fruits in the late fall under conifers. 
South of San Francisco it rarely appears before Christmas, usually peaks at the same time 
that the fetid adder’s tongue blooms, and may fruit oninto April. Ineastern North America 
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Craterellus cornucopioides. This delicious mushroom is easily recognized by its dark trumpetlike 
fruiting body. The undersides of these mature specimens are dusted white or buff by spores. Note 
complete absence of gills. 


it is largely replaced by C. fallax (see comments), which also occurs in our area. Though 
terrestrial, it often fruits near fallen branches or at the bases of trees or manzanita burls. 


EDIBILITY: One of my fifteen “five favorite flavorful fleshy fungal fructifications.” Like 
myself, it is thin, tough, and dark, and like myself, it goes largely unappreciated. It is 
forever being passed up in favor of the larger, fleshier, more colorful and impressive types, 
yet its flavor is superb and its potential unlimited. It is partly to blame for this sad state of 
affairs, for its appearance is admittedly drab and rather somber, and it shuns attention, 
blending unobtrusively into the dark, secretive situations where it thrives. 

But though it takes an accomplished eye to detect its presence inthe woods(from the top 
it looks like a hole in the ground), anyone can detect its presence in a dish—for it cooks up 
black, announcing itself with unmistakable earthy authenticity. It can play any culinary 
position with equal finesse, from first base to second fiddle, enhancing practically any dish, 
be it soup, souffle, or sauce. Like its more popular cousin the chanterelle, it is not often 


Craterellus cornucopioides (right) often grows in clusters, blending into its surroundings so 
uncannily that you have to search for black holes in the ground, as shown on left (actually a photo of 
Craterellus fallax, essentially the same but for its salmon-tinged spores). 
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inhabited by maggots. Dried and powdered it has a cheesy odor and is known, quite 
appropriately, as “Poor People’s Truffle.” 


COMMENTS: This cryptically-colored fungus usually occurs in large groups. Itis hard to 
pick out in the forest gloom, but once you locate one, you’re bound to find more. In France 
it is sometimes called trumpet de mort (trumpet of death)—a tribute to its somber ap- 
pearance, not its edibility. Actually, it is quite lovely when fresh—fully-grown specimens 
look more like black or brown petunias than anything else, and clusters often have a lacy 
look. The horn of plenty that is socommon in the summer and fallineastern North Amer- 
ica, C. fallax, looks and tastes identical but has a salmon- or yellow-tinted underside in 
age and longer, salmon or ochre-yellow spores; it also occurs in California. Otherwise, 
there is little that C. cornucopioides can be confused with—the dark trumpet-shaped 
fruiting body with smooth or slightly wrinkled exterior and hollow center is unique. C. 
cinereus (the black chanterelle) is somewhat similar but has primitive gills; Polyozellus 
multiplex is also similar but is dark blue or violet-tinted, while C. sinuosus (see comments 
under C. cinereus) has yellowish-ochre spores and a more copiously wrinkled or veined 
hymenium (underside). Several Ascomycetes are black, but not trumpet-shaped 
(Plectania species are cup-shaped; Urnula is urn-shaped). Thelephora terrestris is 
sometimes funnel-shaped but is thinner, smaller, and purple-brown rather than gray or 
black. Occasionally hollow, deformed, clublike specimens of C. cornucopioides occur 
alongside normal ones. These are identical in color and edible. Other species: C. calyculus 
of eastern North America is one of several similar but much smaller and thinner (cap less 
than 2 cm broad, stalk 1-3 mm thick), solid-stemmed, mostly southern species. 


Polyozellus multiplex (Blue Chanterelle) Color Plate 183 


FRUITING BODY usually compound—in compact, clustered masses 5-15 cm high and 
up to | meter broad (but usually smaller). CAP(s) 2-10 cm broad, spoon-shaped to fan- 
shaped, often centrally depressed and lop-sided; surface dull purple to purple-gray to 
black, deep blue, or frosted blue; margin usually irregularly lobed or wavy. Flesh deep 
violet to bluish-black, soft and rather brittle; odor mild or fragrant. UNDERSIDE (fertile 
surface) nearly smooth or more often with shallow, crowded wrinkles or veins or at times 
nearly poroid (but lacking gills); colored more or less like cap or slightly paler. STALK(s) 
2-5 cm long, 0.5-2 cm thick, central to off-center or lateral, usually short and often fused at 
base; colored more or less like cap or underside, often grooved; solid or becoming hollow. 
SPORE PRINT white; spores (4) 6-8.5 « 5.5-8 microns, round to broadly elliptical, warted 
or appearing angular. Cap tissue staining olive-black in KOH. 


HABITAT: Clustered on ground under conifers (usually spruce and fir) or aspen in late 
summer and fall; known only from northern and montane North America. It is usually 
listed as rare, but is locally common in the Rocky Mountains. I have seen it in the Oregon 
Cascades and it occurs very rarely in northern California. It was originally described 
from Maine, and the color photograph was taken near Santa Fe, New Mexico, in an 
aspen-spruce forest, in August. 


EDIBILITY: Edible, and according to some sources, delicious. I have tasted it only once— 
the texture was reminiscent of Craterellus, but the flavor was far inferior. 


COMMENTS: This strikingly beautiful mushroom is easily told by its unusual deep 
violet to bluish-black color and clustered growth habit. It might be mistaken at first glance 
fora Craterellus, but the caps are spoon- to fan-shaped rather than tubular or trumpetlike. 
The warty-angular spores suggest a closer relationship to the genus Thelephora (or per- 
haps to the teeth fungi) than to other chanterelles, but it has traditionally been treated 
as a chanterelle because of its superficial resemblance. 
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Jelly Fungi && 
TREMELLALES & Allies SHOTSE 


Small to medium-sized fungi found mostly on wood. FRUITING BODY typically gelatinous or 
rubbery when fresh; variously shaped, but most often lobed, convoluted, or bloblike. SPORE 
BEARING SURFACE smooth, warty, lobed, or with small spines, covering the outer or lower 
surfaces of the fruiting body. SPORE PRINT white to yellowish, but difficult to obtain. Spores 
smooth, sometimes septate. Basidia septate or forked. 


JELLY fungi differ fundamentally from other Basidiomycetes in the structure of their 
basidia, which are partitioned (septate) or forked rather than simple and clublike. The 
rust and smut fungi also have partitioned basidia, but are not considered to be mushrooms. 
Although the basidia are microscopic, jelly fungi can usually be told in the field by the 
gelatinous (jellylike) or rubbery texture that gives them their name. The most familiar 
types are collectively called “witch’s butter.” They have lobed to convoluted or rather 
amorphous (shapeless) fruiting bodies that look—at least to the hungry mushroom hunter 
staggering home under a basketful of boletes—like lumps of melting butter. Other jelly 
fungi have a cap and stalk, still others are cuplike, and a few are tough, branched, and coral- 
like. The spore-bearing surface ranges from smooth to veined, lobed, or in one case, 
toothed, and is always exposed (hence the jelly fungi are classed here as Hymenomycetes). 

The design of the basidium (see illustration) forms the basis for dividing the jelly fungi 
into three separate groups. The Tremellales, which are the most common, have obliquely 
or longitudinally septate basidia that look like hot cross buns when viewed from above, the 
Auriculariales have transversely septate basidia (i.e., with cross walls), and the Dacrymy- 
cetales have Y-shaped basidia that look like tuning forks. As these distinctions are micro- 
scopic, the three groups are treated as one unit in this book. 


Different types of basidia in the jelly fungi. 
Left to right: longitudinally septate 
(Tremellales); Y-shaped (Dacrymy- 
cetales); and transversely septate (Auri- 
culariales). 


Most of the jelly fungi grow on rotten wood. They thrive in cool wet weather, shrinking 
down to almost nothing when it dries out, then swelling up again as soon as it rains. None 
are known to be poisonous, but most are very watery and flavorless. Some species, 
however, can be marinated, candied, or even eaten raw, and in the Orient two types are 
very popular: a translucent white species called Tremella fuciformis, and the brown to 
black “tree ears” or “cloud ears” (Auricularia). The latter can be purchased in dried form 
in many specialty stores. Eight jelly fungi are described here and several others are keyed 
out. Tremella mesenterica is the most common of the lot, at least in our area. 


Key to the Tremellales & Allies 


1. Fruiting body brightly colored (yellow, orange, pink, red, or greenish) when fresh, butsometimes 
losiipitscolommu=amy Weather @mokWape ..... 2. cc eka eee bbe ener e cee es 2 
I. Notas above; fruiting body white, grayish, black, reddish-purple, brown, yellow-brown, etc. 9 


2. Fruiting body spatula-shaped to funnel-shaped (but with one side usually incised or split), 
pink to ‘orange or red; Stalk usuallypresemt ............... Phlogiotis helvelloides, p. 672 
Ramee SSUES BVO ORE I IIe 6 spel 3 
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3. Fruiting body erect, either simple and clublike (unbranched) or antlerlike or branched, or witha 
Gl CES 6) ee nee ee i ee ee errs Mey. kee 6 . geet 4 
3. Notas above; fruiting body cup-shaped to cone-shaped, cushion-shaped, irregularly lobed and 
contorted, oramorphous(blobhikc: Be eee. Sere wee we. 6 


Fruiting body with a yellow-orange to greenish “head” orcap ...... (see Helotiales, p. 865) 
Not as above; fruiting body simple and unbranched or antlerlike to coral-like ........... 5 


Fruiting body branched, usually more thanISmmhigh .......... Calocera viscosa, p. 674 
Fruiting body unbranched (but may be clustered), or if sparingly branched then typically less 
1621 0 Sh 8 id V5 Oat eh Mer Neg rote: f Calocera cornea (see C. viscosa, p. 674) 


An as 


6. Fruiting body cup-shaped tocone-shaped (witha narrowed base or point of attachment); usually 
found in the spring (often near melting snow) ...... Guepiniopsis alpinus & others, p. 674 
6. Notas above; fruiting body bloblike to cushion-shaped to irregularly lobed or brainlike .. 7 


7. Fruiting body I-5 mm broad, drop-like, usually growing in large masses or rows ........... 
Se TERR RW tesSie Reged SN REC em an Co Dacrymyces deliquescens (see Tremella mesenterica, p. 673) 


7. Not as above: trite body usueliylareer . eee ee. ee 8 
8. Typically growing on hardwoods; bone-hard when dry; basidia shaped like hot-cross buns in 
TOPWUEW oF eye Peco eke Meo ta ae ee ee. ee Tremella mesenterica, p. 673 
8. Usually growing on conifers; collapsing when dry, but with a tough whitish basal point of 
attachment; basidia Y-shaped ... Dacrymyces palmatus (see Tremella mesenterica, p. 673) 


9. Fruiting body translucent to whitish, grayish, or brownish, with a cap (and usually a stalk), 
the underside of the cap lined with tiny spines or “teeth” Pseudohydnum gelatinosum, p. 671 


0 ooNotasmbeve? Underside of.capJlackiig minute spines OF (CEthime, o.=clescwses 5-2-2: 10 
10. Fruiting body tough, erect, and usually branched (coral-like), white or pallid; found mainly on 
eromnd Undenliardyoods in.éastemm North America ...™........%.. Sees. ee: 1] 

10. Notasiabove: usuallyatoundsomwoodiorplants . ......8..8.M. oe. ee ee 12 
11. Branches few and very thick, blunt, hollow, and somewhat gelatinous ... Tremella reticulata 


lil. Notas abovertextureveny toueh bramches Often flattened Bn ccteccnmoncnmllis: We <namnelneel. Ale 
Reta Tremellodendron pallidum & T. candidum (see Tremellodendropsis tuberosa, p. 643) 


12. F mintpeodyablaek (or nearly Black) When fiegh a... 6 x eps tye ge hs ta ss ss spect = cea = 13 
12. Notas above (but fruiting body may be dark brown and/or may blacken as it dries out) . 14 


13. Fruiting body small and cushion-shaped, warty, or lobed, but often fusing to form large con- 
tinuous patches or sheets; growing on dead hardwoods ......... Exidia glandulosa, p. 672 
13. Notas above; fruiting body broadly top-shaped to cuplike and not fusing to form sheets .... 
Rin ss Geeta t cee a ee (see Pezizacaceae & Allies, p. 817) 


14. Fruiting body a gelatinous mass of wavy or leafy lobes up to 20 cm broad (or sometimes larger), 
some shade of brown; spores borne on basidia_ ................ Tremella foliacea, p. 673 
14. Not as above (if brown and leafy, then fruiting body thin and rubbery instead of gelatinous) 15 


15. Fruiting body reddish to brown or dark brown and bracketlike to cuplike, ear-shaped, broadly 


top-shaped, or occasionally forming a cluster of earlike lobes .................00000- 16 
iS. INSU AS BEVG a. Ms Oi ee es igen cc eg eg Me os Beg ee eee eee 17 
16. Fruiting body cup-shaped to broadly top-shaped, reddish to purplish to brown or dark brown; 
flesh thick or thin; usually on hardwoods; spores borne inasci ..... (see Helotiales, p. 865) 
16. Fruiting body bracketlike to earlike or cuplike (or with several earlike lobes); flesh thin; on 
hardwoods or conifers; spores borne on basidia ..... Auricularia auricula & others, p. 675 
17. Fruiting body containing whitish granules; overall color whitish becoming pinkish- to reddish- 
bro Winer Vindce ous bkowh, a ee Exidia nucleata (see E. glandulosa, p. 672) 
[7.. Wskotwars eubowie FHM. go oe has sees es i ee eee 18 
18. Fruiting body white or pallid when fresh (may be tinged taninage) ................... ke 
Eee TOS eC OR TIME O TI) emt SMe ORE wr ec oon bp oe Elon lg Owe eee ZI 


19. Fruiting body gelatinous or tough and usually hollow; growing on herbaceous stems and other 
vefetablematier ineastern North Amemea 2. 2250.25 .0.0). 72a5 26 Tremella concrescens 
9. Not ds ab6ve: usudlly ctowimpeon wood: widespread’ 25.-.4.%.-.- eee ee 20 
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20. Fruiting body lobed or convoluted, |.5-7 cm broad (or merging to form larger patches up to 
12 cm or more); spores elliptical; found in the southern United States and warmer parts of the 
worldineluding the @Onent) .....8.......00 a. oe. 0.ceeet. &.. = Tremellajucifonmis 

20. Notas above; smaller and/or spores sausage-shaped . Exidia alba(see E. glandulosa, p. 672) 


21. Fruiting body more or less brownish-yellow and top-shaped or cone-shaped .............. 
Ps eee Ss eee Exidia recisa (see Guepiniopsis alpinus, p. 674) 
21. Fruiting body bloblike to lobed, convoluted, or brainlike and flesh-colored to brownish, 
yellowisher butt se... . Tremella encephala & T. frondosa (see T. foliacea, p. 673) 


Pseudohydnum gelatinosum (Toothed Jelly Fungus) 


FRUITING BODY flexible and flabby, rubbery-gelatinous, more or less tongue-shaped 
to spoon-shaped or fan-shaped (with a cap and usually a stalk). CAP 1-6 (7.5) cm broad; 
surface minutely roughened or downy to nearly smooth, not viscid; translucent white to 
watery gray or bluish-gray, or sometimes dingy brownish (or spotted brown). Flesh 
rubbery-gelatinous. UNDERSIDE lined with small pallid spines or “teeth” that are0.5-3 
(5) mm long. STALK up to 6 cm long, usually lateral, continuous with cap and similar in 
color and texture. SPORE PRINT white; spores borne on the “teeth,” 5-8.5 microns, 
round or nearly round, smooth. Basidia longitudinally septate, elliptical to nearly round. 


HABITAT: Solitary, scattered, or gregarious on rotting logs, twigs, and humus under 
conifers; widely distributed. It is sporadically commonin our area in the late fall and winter, 
especially in dank, dark, damp situations under Douglas-fir. 


EDIBILITY: Edible. It is said to be fairly good with honey and cream—but what isn’?? It 
can also be marinated for use in salads. The texture is interesting, the flavor nonexistent. 


COMMENTS: Also known as Tremellodon gelatinosum, this denizen of dank places is 
one of my fifty “five favorite fleshy fungal fructifications.” The rubbery or flabby tongue- 
shaped fruiting bodies with small “teeth” on the underside are as attractive as they are 
unique, and look funnier than they do fungal—in fact, it is hard to take them seriously! 
(They remind me of the “Creepy Crawlers” I used to buy at the dime store with my lunch 
money.) The small teeth resemble those of the teeth fungi (Hydnaceae), hence the name 
Pseudohydnum, which means “false tooth fungus.” Specimens on the west coast tend to 
have a well-developed, often vertical stalk whereas those in eastern North America tend 
to have little or no stalk, especially when growing from the sides of logs. 


Pseudohydnum gelatinosum. Underside (left) is lined with tiny “teeth.” Cap (right) is whitish to 
grayish or brown. Entire fruiting body is rubbery. 


Left: A mature, flabby specimen of Phlogiotis helvelloides. N ote how it is split down one side. Right: 
Exidia glandulosa, whose small fruiting bodies often fuse to form black rubbery or gelatinous sheets. 


Phlogiotis helvelloides (Apricot Jelly Mushroom) 


FRUITING BODY flabby or rubbery, with a cap and stalk; spatula-shaped to somewhat 
funnel-shaped, but usually indented or split down one side; 2-8 (18) cm high. CAP 1-7 (10) 
cm broad, pale to deep rosy-pink to reddish-orange, apricot , orsalmon-colored; surface 
more or less smooth, margin often wavy. Flesh rubbery to somewhat gelatinous. 
UNDERSIDE smooth to faintly veined or coarsely wrinkled, colored like cap or paler. 
STALK 1-6 cm long, off-center or lateral but usually vertical (upright); continuous with 
cap, with the same color and texture, or the base whitish. SPORE PRINT white; spores 
borne on underside of cap, 9-12 (16) x 4-6.5 microns, oblong-elliptical, smooth. Basidia 
longitudinally septate. 


HABITAT: Scattered to gregarious on ground, debris, and rotten wood under conifers; 
widely distributed, but uncommon in most regions. In California I have seen impressive 
fruitings in Yosemite National Park and the Trinity Alps, but have found it only once in 
our area, near Big Sur. The fruiting bodies do not decay readily and seem to like cool 
weather (either late in the season or in the spring). 


EDIBILITY: Highly prized by some people—presumably for its color and texture—for it 
has no flavor that I can detect. It can be eaten raw in salads, pickled, or candied, but should 
not be cooked because of its high water content. Larry Stickney says if it is sucked ona 
hot day it “cools you right down.” 


COMMENTS: The pink to orange color, rubbery texture (similar to that of Pseudo- 
hydnum gelatinosum), and overall shape—which is sometimes reminiscent of a miniature 
calla lily—identify this fetching little fungus. Actually, the word “little” is not always 
appropriate, as specimens 7 inches (18 cm) high have beenreported by Sam Ristich of New 
York. These apparently developed over a period of two months and had smaller ones 
riding “piggy-back” on top of them! The normal size range, however, is 1-3 inches high. 


Exidia glandulosa (Black Witch’s Butter; Black Jelly Roll) 


FRUITING BODY flabby or gelatinous, beginning as a pallid or translucent blister but 
soon becoming cushion-shaped to irregularly lobed; reddish-black to olive-black soon 
becoming jet-black (or black from beginning); 1-2 cm broad but often fusing with others 
to form rows or masses up to 50 cm long; upper surface smooth to minutely roughened or 
warty. Flesh gelatinous, black. STALK absent. SPORE PRINT whitish; spores borne on 
the lobes, warts, or wrinkles, 10-16 x 3-5 microns, sausage-shaped, smooth. Basidia longi- 
tudinally septate. 
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HABITAT: Scattered to densely gregarious or in fused rows and masses on rotting hard- 
wood logs and branches; widely distributed. It is fairlycommonin ourarea throughout the 
mushroom season, but is usually overlooked because of its dark color. 


EDIBILITY: Unknown, and like most of us, likely to remain so. 


COMMENTS: This sinister-looking black jelly fungus can be confused with little else. 
Individual fruiting bodies are quite small but usually fuse to form rows or sheets that look 
like black gelatin or slime. The frequently roughened spore-bearing surface and sausage- 
shaped spores help distinguish the genus Exidia from Tremella. Other species: E. alba is 
small and whitish; E. nucleata varies from white or colorless to pinkish- or vinaceous- 
brown, but is sprinkled with small white granules or “nuclei.” Both are widely distributed. 


Tremella foliacea (Brown Witch’s Butter) Color Plate 173 


FRUITING BODY flabby or gelatinous when moist, bone-hard when dry; 2.5-20 cm 
broad or more, typically consisting of a complicated mass of wavy or leaflike folds, lobes, 
and convolutions; reddish-cinnamon to brown, vinaceous-brown, or tinged purple; often 
paler when waterlogged. Flesh gelatinous. STALK absent. SPORE PRINT white to 
yellowish; spores produced on the upright lobes, 7-9 (13) x 6-9 microns, round to broadly 
elliptical, smooth. Basidia longitudinally septate. 


HABITAT: Solitary or several on hardwood stumps, logs, and fallen branches (occasion- 
ally onconifers as well); widely distributed. In our area it is not uncommon on oak in the late 
fall, winter, and early spring, but is not nearly as numerous as 7. mesenterica. 


EDIBILITY: Harmless, but mostly water. As for the flavor—well, I once encountered an 
Asian-American gathering this species and T. mesenterica in a live oak woodland. “How 
do you prepare them?” I said. “With garlic and soy sauce,” she said. “And how do they 
taste?” I said. Slight hesitation. “Like garlic and soy sauce,” she said. 


COMMENTS: This brown version of T. mesenterica is our largest Tremella and is quite 
striking and seaweed-like when fresh. The fruiting body is never cuplike or earlike as in 
Auricularia auricula, and is much more gelatinous. T. frondosa is a somewhat similar 
yellowish to buff species. 7. encephala is also similar but smaller(1-6 cm) and flesh-colored 
to brownish. It is thought to be parasitic on Stereum, a wood-inhabiting bracket or parch- 
ment fungus. Most Tremellas, in fact, are frequently found with Stereum, suggesting some 
kind of relationship between the two. The lobed, brainlike, or convoluted fruiting bodies of 
Tremellas are reflected in their names: foliacea means “leaflike”; mesenterica means 
“middle intestine”; and encephala means “brainlike.” 


Tremella mesenterica (Witch’s Butter) Color Plate 170 


FRUITING BODY flabby or gelatinous when fresh, bone-hard when dry; 1-10 cm broad, 
typically consisting of several to many convoluted or brainlike lobes or folds, but in wet 
weather or old age often bloblike or amorphous; clear yellow to golden-yellow to bright 
orange, paler (to nearly colorless) when old or waterlogged. Flesh gelatinous. STALK 
absent. SPORE PRINT pallid to yellow; spores produced on the upright lobes or folds, 
7-18 x 6-14 microns, elliptical to nearly round, smooth. Basidia longitudinally septate. 


HABITAT: Solitary or in groups on hardwood sticks, logs, etc.; very common and wide- 
spread. In our area it favors dead oak and fruits throughout the mushroom season, often 
on the same branches as Stereum species. Shrivelled up specimens are inconspicuous, but 
usually revive in wet weather. In colder climates it may appear during winter thaws. 


EDIBILITY: Harmless but flavorless (see comments on edibility of T. foliacea)—it is 
mostly water. My one attempt at cooking it was a failure: most of it evaporated! 
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COMMENTS: Also known as T. lutescens, this fungus and its look-alikes (see below) are 
a familiar sight in rainy weather across the continent. At first the fruiting body is lobed or 
brainlike and relatively firm, but as it swells with water it often loses its original shape and 
looks like a dollop of melting butter on a log. Also common is Dacrymyces palmatus, 
which closely mimics 7. mesenterica but is slightly smaller (1-6 cm broad), tends to be 
oranger incolor, favors conifers, and hasa small, tough, whitish, basal point of attachment. 
The resemblance is only superficial, however, for Dacrymyces species have Y-shaped 
basidia and long narrow spores that develop cross walis, while Tremella species have 
longitudinally septate basidia and simple (non-septate) spores. Other species: T. frondosa 
is buff to yellowish but larger and leafier (like 7. foliacea); D. deliquescens is a small (1-5 
mm broad), yellow-orange to reddish species that grows on decaying wood, usually in 
large masses or rows. Like most jelly fungi, the above species are not worth eating. 


Guepiniopsis alpinus (Alpine Jelly Cone; Poor Man’s Gumdrop) 


FRUITING BODY flabby or gelatinous; top- to cone-shaped or sometimes cup-shaped, 
0.3-2.5 cm broad; yellow to orange or occasionally reddish-orange; surface smooth. Flesh 
gelatinous. STALK present only as a small, narrowed point of attachment. SPORE 
PRINT yellowish; spores borne on the concave surface of the cone, 11-18 x 4-6 microns, 
sausage-shaped, developing 3 cross walls. Basidia Y-shaped. 


HABITAT: Scattered to gregarious on coniferous logs, stumps, branches, twigs, etc.; 
fruiting in the spring (usually as or just after the snow melts) at higher elevations from the 
Rocky Mountains westward (rarely in the summer or fall); sometimes abundant. 


EDIBILITY: Presumably consumable, but of negligible value. 


COMMENTS: The golden cone-shaped fruiting body and fondness for dead conifers 
typify this omnipresent “snowbank” mushroom of western mountains. The gelatinous 
texture distinguishes it from the cup fungi, and the gumdrop-like fruiting body separates 
it from Tremella and Dacrymyces. The Y-shaped basidia place it in the Dacrymycetales, 
alongside Dacrymyces and Calocera. G. chrysocomus is a closely related species with a 
yellow cup-shaped fruiting body, larger spores, and a preference for hardwoods. Exidia 
recisa resembles G. alpinus inshape, but has longitudinally septate basidia and is brownish- 
yellow in color; it grows on hardwoods and is exceptionally abundant in some regions 
(especially the southern United States). 


Calocera viscosa (Staghorn Jelly Fungus) 


FRUITING BODY erect, branched (antler- or coral-like); 2-7 (10) cm high, 1-3 (5) cm 
wide. BRANCHES tough, pliant, usually somewhat viscid, the tips usually forked (with 


Left: Guepiniopsis alpinus looks like a gumdrop. Right: Calocera viscosa. (Herb Saylor) 
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2-3 tips); bright yellow to deep yellowto orange. STALK presentasa yellowto whitish base 
or “trunk”, often rooting. Flesh tough but often somewhat gelatinous. SPORE PRINT 
dingy yellowish to ochraceous; spores produced on the branches, 9-14 < 3-5 microns, 
elongated-elliptical to sausage-shaped, smooth, developing one cross wall at maturity. 
Basidia Y-shaped. 


HABITAT: Solitary, scattered, or in small groups on or near coniferous logs, stumps, 
roots, and debris; widely distributed. 1 have found it several times in our coastal pine 
forests in the winter and spring, but never in quantity. 


EDIBILITY: Inconsequential. 


COMMENTS: This dainty little jelly fungus looks like a coral mushroom (especially 
Clavulinopsis corniculata) and is keyed out as one. However, it is usually viscid and has 
Y-shaped basidia, plus it typically grows on or near wood. Another widespread species, 
C. cornea, is smaller (up to 15 mm high), yellow, and clublike or very sparingly branched; 
it grows in groups or clusters on twigs and branches of both hard woods and conifers. The 
forked basidia place Calocera in the Dacrymycetales. 


Auricularia auricula (Wood Ear; Tree Ear) 


FRUITING BODY rubbery to pliant or flabby to somewhat gelatinous when fresh, hard 
when dry; 2-15 cm broad; cup-shaped to ear-shaped or sometimes with several earlike 
lobes originating from a central point of attachment. Outer surface sterile, often 
veined or ribbed, minutely silky or with fine downy hairs, pale brown to brown to liver- 
brown, drying blackish. Inner (fertile) surface smooth to slightly wrinkled, somewhat 
gelatinous when wet, tan to yellow-brown, grayish-brown, brown, liver-brown, or tinged 
purple; blackish when dried. Flesh thin, rubbery. STALK absent orrudimentary. SPORE 
PRINT white; spores borne on inner (usually the lower) surface, 12-18 < 4-8 microns, 
sausage-shaped, smooth. Basidia transversely septate (with 3 cross walls). 


HABITAT: Solitary or in groups or clusters on logs, dead branches, stumps, etc. (attached 
centrally or laterally); very widely distributed on both hardwoods and conifers, and often 
common in cool weather. I have seen it in the springtime in the Cascades, but it seems to 
be rare in our area. 


EDIBILITY: Edible, but I haven’t tried it. A similar but hairier species, A. polytricha, 1s 
prized in the Orient and can be purchased dried in many stores. Along with the shiitake 
(Lentinus edodes) it is the mushroom most often served in Chinese restaurants, usually 
under the name Yung Ngo or Muk Ngo. Dried specimens of A. auricula and A. polytricha 
are quite dark, hard, and unappetizing, but billow up like clouds when soaked in water, 
showing off their delicate curves and convolutions to great effect. 


COMMENTS: This species can be mistaken for a cup fungus, but has a more rubbery 
texture, bears its spores on basidia (a microscopic feature), and usually—but not always— 
grows with its fertile (concave) surface facing downward. Cup fungi, on the other hand, 
bear their spores in asci with the concave (fertile) surface facing upward, and usually have 
a brittle or fragile texture. Sometimes Awricularia is irregularly lobed rather than cuplike, 
and I have found old specimens which looked more like pieces of soggy seaweed than 
anything else. Hirneola auricula-judae is a sinister-sounding synonym. It also used to be 
called “Judas’ Ear” because it was believed that when Judas’ hanged himself on an elder 
tree, these ear-shaped “excrescences” were condemned to appear on elders thereafter. 
Auricularia is the most prominent genus in the Auriculariales. It embraces several similar 
brownish species, including: A. mesenterica, which is more or less bracketlike with a 
hairy, concentrically zoned sterile surface and veined fertile surface; and A. delicata, 
a striking gelatinous tropical species with large honeycomb-like pits or “pores.” Fora 
photo of Auricularia, see p. 958. 
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GASTEROMYCETES 


THIS large division of the Basidiomycetes includes those fungi better known as puffballs, 
earthstars, stinkhorns, bird’s nest fungi, false truffles, and gastroid agarics. Gastero- 
(meaning “stomach’”) describes the manner in which the spores are produced— internally, 
rather than externally as in the Hymenomycetes (agarics, boletes, coral fungi, etc.). The 
Gasteromycetes are also unique in that their spores are not forcibly discharged. Instead 
the basidia disintegrate and the leftover spore mass is dispersed by wind, rain, and animals. 

The most familiar fungi in this group are the puffballs and earthstars. They bear spores 
in a round to oval “stomach” or spore case. The mature spore mass is powdery and easily 
dispersed. The false truffles are similar, but their spore mass remains intact and does 
not become powdery, while the gastroid agarics resemble gilled mushrooms that haven’t 
opened. The stinkhorns strike a decidedly different pose—their slimy spore mass is 
initially enclosed by a membrane, but later it is elevated ona stalk, arms, or latticed ball, 
with the membrane forming a volva at the base. Last and least, there are the bird’s nest 
fungi, which look like tiny nests with spore-containing eggs or peridioles. 

Gasteromycetes occur in a wide range of habitats. They are especially prominent in 
arid regions where there is a selective advantage to producing spores internally (it affords 
protection from moisture loss and heat). They are notable more for their size range (giant 
puffballs weigh up to 50 pounds each, bird’s nest fungi are only a few millimeters broad) 
and different strategies for spore dispersal than for their colors. Only the puffballs are 
of importance to the mushroom-eater. Six major groups are keyed below.* 


Key to the Gasteromycetes 


I. Fruiting body minute (typically less than 15 mm high), consisting of a “nest” (cup, vase, or bowl) 
containing one or more “eggs” (peridioles); (older specimens, however, may lack peridioles 
and young ones often have a covering or “lid” over the top of the “nest”) Nidulariales, p. 778 
1. Fruiting body differently constructed and usually larger thanabove ................... 2 


2. Fruiting body at first enclosed ina membrane, then emerging as a cylindrical, phallic, branched, 
tentacled, or latticed structure with the membrane forming a Volva or sack at the base; mature 
spore mass slimy or mucilaginous (never powdery) and usually foul-smelling, coating the 


head, branches,.or latticework of the fruiting body, .. «. .« . «. . ames auc Phallales, p. 764 
2. Notas above (but fruiting body may be slimy or malodorous at some stage) ............. 3 
Steel Futinebody with tstdlkabelowthe Spore ca8e Or Cap” .. 6 ka eB te 4 
Jk SSalkvaAOSeMPOPTUCMMGMIAPY® <2. 64565 ec ee ane epee Bocce Me tees Oe oe... of 
4. Stalk penetrating the spore case or “cap” and usually percurrent (i.e., extending to top of 

fruiting body); stalk not normally branched inside spore case ... Podaxales & Allies, p. 724 
4. "Notas above; stalk not percurrent, sometimes branched G.8 0)... eG ee ee 5 


5. Spore mass slimy and greenish or olive, divided into several large chambers; fruiting body 
club-shaped to pear-shaped; usually found on rotten wood Hymenogastrales & Allies, p. 739 
Sas eWGitunitth Abowe fe cnties ces : peer EXE SE EE Ea: 6 


6. Stalk well-developed and clearly defined, almost always longer than diameter of spore case; 
stalk not composed of tough rootlike fibers, or if so then fruiting body usually brightly colored 
aria Or Pela UMMM ees heen mee. Mee ee aiken Re Me ee eee Tulostomatales, p. 715 
6. Notas above; stalk a tough mass of “roots” or fibers (and sand or dirt) or stalk an elongated, 
narrowed sterile base which often shows minute chambers when sliced open lengthwise .. 7 


7. Spore case rupturing or disintegrating at maturity; spore mass firm and solid when young 
(chambers if present hardly discernible), powdery or cottony when mature and usually dis- 
persing fairly soon; columella (internal stalk) typically absent; mature fruiting body usually 
(but not always) above the ground; found in many habitats .. Lycoperdales & Allies, p. 677 

7. Spore case and spore mass remaining intact fora long time; spore mass often chambered(cham- 
bers large to minute), firm, rubbery, spongy, or slimy but norcottony or powdery at maturity; 
columella present or absent; usually growing underground in association with trees or shrubs, 
but sometimes Suriacing at miatumty ~.......... pee Hymenogastrales & Allies, p. 739 


*Some agarics, boletes, or other mushrooms superficially resemble puffballs, especially when young. Examples are 
Entoloma abortivum, Amanita “eggs,” parasitized Boletus spp., and Cryptoporus volvatus (acommon polypore). 
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Puffballs and Earthstars ee 
LIA spores 
LYCOPERDALES & Allies 


MANY people don’t think of puffballs and earthstars as mushrooms, and indeed they 
have little incommon with the cap-gill-and-stem commodity you buy at the grocery store. 
The fruiting body simply consists of a roundish to oval spore case, sometimes with a sterile 
region beneath it called, quite appropriately, the sterile base. The skin (peridium) of 
the spore case is usually composed of an inner and outer layer (endo- and exoperidium). 
In the earthstars, the outer skin separates completely from the spore case and splits into 
several starlike rays; in the puffballs it does not. The sterile base, which is composed of 
minute compartments that give ita spongelike appearance, is best seen by slicing open the 
fruiting body lengthwise. In some species the sterile base is absent or inconspicuous; 
in others it is as large as the spore case and narrowed below so that it looks like a stem. 
However, only the stalked puffballs (discussed on p. 715) have a true stem. 

The interior of the spore case is called the spore mass (or gleba). It is usually white and 
firm when young, but turns yellow, greenish, brown, or purplish as the spores mature, 
first becoming mushy as moisture is released, then powdery or cottony as the moisture 
evaporates. [The spore color corresponds to that of the mature spore mass, and is usually 
some shade of brown or purple. Once the spores have matured, the spore case either splits 
Open or ruptures irregularly or disintegrates—thereby exposing the spore mass to the 
elements—ora mouth or slit (apical pore) forms at the top, so that the sporecase looks and 
acts like a miniature volcano. It has been suggested that the word “ puffball” is a derivative 
of “puckfist,” which in turn was derived from“ pixie fart.” All of these names testify to the 
puffballs’ distinctive method of spore dispersal. If a mature(ruptured) specimen is poked, 
tapped, squeezed, or kicked (thereby duplicating the action of a raindrop or gust of wind), 
a cloud or “puff” of spore dust will emerge. 

The true puffballs (Lycoperdales) also have several distinctive microscopic features. 
The spores are typically borne ina hymenium (palisade of basidia) and are usually round, 
sometimes with a pedicel (“tail”) attached. They are often warted or spiny like sea urchins, 
and bounce around like furry bon-bons under the microscope. Usually intermingled with 
the mature spores are microscopic threadlike cells called capillitium. These are the 
remains of the hyphae on which the basidia form. Their shape and branching pattern are 
of great significance to the puffball taxonomist, but are not emphasized here. 


spore mass (gleba) 


spore case (peridium) 
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Vertical sections of two puffballs and one stalked puffball. Left to right: Ca/vatia (stalk and sterile 
base absent), Tu/ostoma (stalk present), and Lycoperdon (sterile base present). 


Make sure every puffball you eat is firm, white, and solid( homogeneous) inside. These are rather scaly 
specimens of coastal California’s giant puffball (see Calvatia gigantea group, p. 682). (Joel Leivick) 


Besides the Lycoperdales, which includes the true puffballs such as Calvatia and 
Lycoperdon and the earthstar genus Geastrum, a superficially similar order, the Sclero- 
dermatales, is traditionally included under the title “puffballs and earthstars.” This 
group differs microscopically in lacking capillitium and/or a hymenium. It includes 
the earthballs (Scleroderma), which can usually be separated from puffballs by their 
hard, one-layered peridium and purple-black spore mass, certain earthstars (e.g., As- 
traeus), and two dusty monstrosities that bear their spores in small chambers within the 
spore case (Pisolithus and Dictyocephalos). A third group, the Tulostomatales (stalked 
puffballs), differs in possessing a true stalk. It is treated separately here, although micro- 
scopically it shares features of both the Lycoperdales and Sclerodermatales. 


It is often said that all puffballs are safe to eat so long as they’re firm and white inside. 
This is not necessarily the case, however. Several species of Scleroderma are poisonous, 
some of the so-called edible puffballs have purgative effects on certain individuals, and 
others don’t taste good. Therefore, it behooves you puffball-pickers to identify each 
puffball before you eat it and to sample it cautiously. Once picked, puffballs must be 
refrigerated or they will ripen rapidly. Any showing the s/ightest traces of color (usually 
yellow or green) should be discarded, as they become bitter and indigestible. Also be 
sure that you don’t inadvertently mistake a deadly poisonous Amanita “egg” for a puff- 
ball. When sliced open lengthwise (1.e., perpendicular to the ground), puffballs are solid 
and homogeneous within (see above photo), whereas Amanita “eggs” or other agaric but- 
tons reveal the outline of cap, gills, and stalk (see photo at top of p. 679). False truffles are 
sometimes mistaken for puffballs, but they usually grow underground and do not havea 
powdery spore mass at maturity, while stinkhorn “eggs” are gelatinous within. 

Puffballs and earthstars can be found almost anywhere at any time, but are especially 
prominent in prairies, deserts, and high mountains, where other fungi are not so plentiful. 
Though they form a distinctive group, identifying the various species can be difficult be- 
cause you often have to know the characteristics of both mature and immature fruiting 
bodies, as well as microscopic features such as the size and shape of the spores and capil- 
litium. It is tempting to eat puffballs without bothering to identify them, but indiscrimi- 
nate sampling of any mushrooms—even puffballs—is poor practice, so at least make an 
attempt to key out each kind you find, even if you have only young (or old) specimens at 
hand. In the following key, the various genera in the Lycoperdales and Sclerodermatales 
have been grouped into several categories. 


678 


Amanita“ eggs” can look like puffballs, but reveala mushroom “embryo” of cap, gills, and stalk when 
sliced open lengthwise (perpendicular to the ground). Although this Amanita calyptrata “egg” is 
edible, the “eggs” of several Amanitas are deadly poisonous! 


Key to the Lycoperdales & Allies 


1. Outer layer(s) of fruiting body splitting into several starlike rays which unfold or bend under 
(atleast in wet weather) to.exmose themumer skin Ormgpore case ...........5..-..--:42-.,; 
Se ne ee ne re ee ee Ore een Geastrum, A straeus, & Myriostoma, p. 699 

1. Notas above (fruiting body may rupture in starlike fashion, but if so then there is no separate 


SOME Case NV IT ANN) ecw ee beeen a nla a gene. Gtalk Masatecd iain Omen en Gn eta ct Ganga 2 
2. Spore mass containing numerous minute peridioles (spore-bearing chambers) which look like 
particles of send: Truitime body small to medium-siwed 2... .2...4...-. 420-42 4s50-. 2 
2. Spore mass not containing peridioles, or if so then the peridioles considerably larger than grains 
Ol sanukGuisually appeaming nmorelikerseeds) ....MM.....54-¢4-c5e0e1n Nescasaensese 4 


3. Spore mass penetrated by a columella (internal stalk); fruiting body with an external stalk also, 
but the stalk often falling off; found in deserts (often mingling with Endoptychum arizonicum) 
ee eee ee Petey Men ere ee re Pee eae he ee eee Araneosa columellata 

3. Fruiting body puffball-like, i.e., lacking a columella and stalk; found mostly in sandy soil or 
grassy or open places; widespread but not verycommon ...... Arachnion album & others 


4. Mature fruiting body sticking out of the ground like a dusty root or half-rotted stump (but 
may be roundish to pear- or club-shaped when young); spores produced inside numerous small 
chambers or seedlike bodies (peridioles) imbedded in the fruiting body(the peridioles are best 
seen by slicing open a young fruiting body because they soon disintegrate); usually found in 
podér soil, Along roads,.im adeFerts, Gtc™ . ...........5%. Pisolithus & Dictyocephalos, p.711\ 

Not as above; peridioles absent; spores produced ina single large chamber (the spore case) 5 


5. Spore case typically hard or tough with a thick rindlike skin, at least when young; spore mass 
white when very young butsoondarkening(usually purple-gray to black) while remaining firm, 
eventually becoming dark brown to blackish and powdery; basidia not borne ina hymenium; 
ee Tap M Mai ae, Hoy: 516) (eguele tae ten ce owaet earner re aun OMe rere ment ay cer angen ar Scleroderma, p. 707 

5. Notas above; skin (peridium) thick or thin; spore mass white when young and normally soften- 
ing or becoming mushy as it darkens, then becoming powdery; basidia usually borne in a 
hymen; capillitima usually presemt 22... 2... cacy ss me eevee cee pe es ie Ee 6 


6. Fruiting body thick-skinned, not rupturing, usually underground; spore mass revealing a thick 
short columella (internal stalk) when sectioned lengthwise through the center (but columella 


sometimes disintegrating in old age)—see photos on pp. 761-762 ... (see Radiigera, p. 760) 
URIS RFCNAVENV | Ge at Gos A Sey a es Oi ee a re ii 
Spore mass with prominent veins or cords running through it, the veins seeming to originate 
aaa ATM CRNSem ea oerarhnTee RG ee ee Go en ae Scleroderma, p.707 

SiO ied aN OYE, ae oe Se ee coke a ea cht) See a grr 8 
Sterile base present, often as a narrowed stemlike base beneath the spore case (section fruiting 
(Sava TMCNET NS) re, eee es oe eee rarer! 9 

S. stem’ base absent Orrucimentary 92. ........-22. 09 Ss”, Se 10 
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9. Fruiting body medium-sized to quite large, rupturing (in old age) irregularly or through radial 
tears or general disintegration; peridium (skin) thick or thin ...... Calvatia & Allies, below 
9. Fruiting body small to medium-sized (usually smaller than a baseball), typically rupturing 
through an apical pore, slit, or large mouth; usually thin-skinned Lycoperdon & Allies, p. 690 


10. Fruiting body golfball-sized to very large, rupturing (in old age) irregularly or through radial 
tears or general disintegration; peridium (skin) thick or thin; found in many habitats ...... 
ON MNO Pee SG OUT MEH eC arE g en ee ee tare a a a Calvatia & Allies, below 
10. Fruiting body usually marble- to golfball-sized or occasionally as large as a baseball, usually 
rupturing through a pore or large mouth (and often blowing about in the wind when old); peri- 
dium usually rather thin; found mostly in grassy or open places Bovista & Disciseda, p. 696 


CALVATIA & Allies (Giant Puffballs) 


Medium-sized to very large terrestrial puffballs. FRUITING BODY round to top- or pear-sha ped 
(broader above) to somewhat flattened. Peridium (skin) two-layered, disintegrating or rupturing 
irregularly at maturity, smooth or warty. STERILE BASE present or absent. SPORE MASS firm 
and white when immature, then slowly darkening to olive-brown, dark brown, or purple and 
becoming powdery or cottony. Spores typically more or less round, smooth to warted or spiny. 
Capillitium present. 


THESE are baseball- to basketball-sized puffballs that disintegrate in old age, 1.e., a dis- 
tinct apical pore is not formed as in Lycoperdon. In some species the outer layer of the 
peridium takes the form of large warts which break up into plates and then flake off, but 
in other species it is smooth and in many it adheres to the inner layer so that the two are 
indistinguishable. Calvatias with a thick peridium are sometimes mistaken for earth- 
balls (Scleroderma species), but are usually whiter (both inside and out) when immature 
and not as hard-fleshed. The texture (whether powdery or cottony) and color of the 
mature spore mass are important features in the identification of Calvatias, as is the 
presence or absence of a sterile base. 

Calvatias are among the most prolific of living organisms. It has been calculated that 
an average-sized (30 cm) specimen of the giant puffball (Calvatia gigantea) contains 
7,000,000,000,000 (7 trillion) spores! In these inflationary times that may not sound like 
much, but consider this: if all 7 trillion spores (each one measuring | / 200 of a millimeter) 
were lined up in a row, they would circle the earth’s equator! If each spore produced a 
30 cm offspring, the resulting puffballs would stretch from the earth to the sun and back, 
and if their spores were equally successful, the formidable puffball mass would weigh 800 
times as much as the earth! Each spore is theoretically capable of germinating, yet very 
few (obviously!) do. It would be interesting to know why so many don’t, or conversely, 
why such a surplus of spores is (needlessly?) produced. 


The truly giant puffballs (the C. gigantea group and C. booniana) are among the best 
known and most popular of all edible mushrooms. In fact, they are eaten by people who 
don’t know a gill from a gall. Some of the smaller species (e.g., C. scu/pta and C. cyathi- 
formis) are also excellent, but a few (e.g., C. fumosa) are bitter. None are known to be 
poisonous, but the edible species have purgative or laxative effects on some people. Each 
kind should be tested cautiously and eaten in moderation, and specimens that have begun 
to ripen should be discarded. 

Calvatia species are partial to arid climates, which is ironic considering the gigantic 
size of some. It is a large and complex genus, especially in the prairies of the Midwest and 
the sagebrush deserts and mountains of the West, where many endemic species still await 
classification. (In our area there are several odd species which I haven’t been able to 
identify to my satisfaction.) Only a handful of the more common or easily recognized 
Calvatias are described here, and three small, superficially similar genera, Mycenastrum, 
Calbovista, and Abstoma, are also treated. 


CALVATIA & ALLIES 681 


Key to Calvatia & Allies 


Sterile base absent or rudimentary (make a perpendicular section of the fruiting body if unsure) 


Sterile base present (but sometimes small), often but not always chambered ............ 14 


Fruiting body large (10-40 cm broad or more unless very young); peridium (skin) thick in im- 
mature specimens but thinner in age and disintegrating soon after the spore mass matures 


es, UTES (RON Oe eo oe Oe ee on S 
Not as above; fruiting body small to medium-sized (typically less than | 2 cm broad), or if larger 
then peridium persistent (remaining intact), tough or hard, and thick even at maturity ... 4 


Fruiting body with large warts or plaques when young, usually depressed-globose (broader 
than it is tall); found in sagebrush flats and mountains of the West ..... C. booniana, p. 684 
Fruiting body smooth or areolate (cracked) when young (or western form often breaking up into 
plaques in dry weather), round to somewhat flattened; found mostly in grassy or openareas, 
roadsides,tete.; widely distributed 2... 0.5.6 ee recs ees news aes C. gigantea group, p. 682 


Peridium (skin) thick and quite tough or hard, even after spore mass has matured (i.e., skin not 
readily disintegrating); spore mass ror punplle atwnaturity . oc.es ssc 505.6 ese s enc ee ess 5 
Peridium thin, fragile, and/or disintegrating soon after spores mature (may be thick when 
young); spore mass variously colored at maturity, including purple .................. 1] 


Fruiting body typically less than 10 cm broad; found under conifers, especially in mountains; 
BOOLCS Ol WEUIC ULE, rc, cer ote race awe lant? ee renee eA eRe ae en 6 
Fruiting body consistently larger than above, or if not then usually found elsewhere (in open 
areas, livestack corals, etc.) awd/ or spores reticulate .......6.. aie: .-.4.-65i-5 sees 7 


Peridium (skin) smooth when young or sometimes finely cracked (areolate); fruiting body often 
Wiha simallhe@rdet Dae cucu. eo tia ea ee weet a. Oe C. fumosa, p. 688 
Not as above; peridium with whitish to grayish or smoky-brown warts that eventually break up 
Ina wl ines india colleen g., We, Wie «.ce nent eee eee enna C. subcretacea, p. 688 


Outer layer of peridium (skin) a thick, white felty coat which turns grayish and fibrillose and 
wears away in patches, exposing the hard thick (about 2 mm) brown persistent inner layer; 
capillitium thorny; often (but not always) found in areas where livestock loiter ........... 
Hea 8 fo). as, a. ee | mS Mycenastrum corium, p. 689 


Peridium (skin) with distinct warts when young; found in arctic and tundra regions ........ 
Dee Ware eee Mer ara yee). i eee eae Rone eh C. cretacea (see C. subcretacea, p. 688) 


Punting bodyraverapine 2-8 cmiitt rameter oo. ce ek ee a eee ee ee gee es 10 
Fruiting body avera ping 5-20 em or more indiameton ..... 2... <. sac «sews ewe een wows es 
eee ere ea ae eee AC C. pachyderma & C. lepidophora (see C. fumosa, p. 688) 


Peridium (skin) rupturing through radial tears and/or spores reticulate ..............0.5. 
Pee ee ee ee Abstoma townei& A. reticulatum (see Mycenastrum corium, p. 689) 
Not as above; fruiting body usually breaking up irregularly at maturity; spores not reticulate 
tee ee re er Oe Ce oe rn ean ee eee re C. hesperia (see C. fumosa, p. 688) 
Mature spore mass purple or dull purple; fairly common in grass or other openareas ....... 
ee ee ee ee ee ee ee ere C. fragilis (see C. cyathiformis, p. 687) 
Not as above; mature spore mass typically some shade of brown or ochre .............- IZ 


Maturé.spofe mass typically pérsistent (1.€., rather Cottiony im texture) .........6.-2--5..-5. 
Se eee oe ee cea en at earn ace eee ale ee C. lycoperdoides & others, p. 687 
Mature spore mass typicaily powdery and easily dispersed .............. 000-2 eee eee 13 


Peridium (skin) often rupturing through radial tears and/or spores reticulate ............. 
A ee eee A bstoma townei& A. reticulatum (see Mycenastrum corium, p. 689) 
N Ot AStabOve; SPOPEs HOt TeticUlate ..........-.....- C. paradoxa, C. owyheensis, & others 


Fruiting body with prominent warts, at least when young; warts large (4-20 mm), polygonal 
or pyramidal and often lined (i.e., adorned by lines); found in western mountains ...... 

Not as above (but fruiting body may have small warts), or if large warts present then habitat 
AIIE TOTS Spline ee ee Sessa eee eee ode be ol oe 16 


682 LYCOPERDALES & ALLIES 


15. Warts usually pyramidal or pointed when young and sometimes very exaggerated, their tips 
sometimes joined; usually found in forests; capillitium not thorny ....... C. sculpta, p. 684 
15. Warts often flattened or truncated but sometimes pointed, not joined at their tips; usually found 
im opensplaces or edges of woods, roadsides, etc, capillittum thormy ......-............: 
Oe ee et eee BAe on: Calbovista subsculpta (see Calvatia sculpta, p. 684) 


16. Outer surface of fruiting body staining yellow when bruised or rubbed, at least when young; 
found tnamly incultivatedsoil™, 2 fees. 25. - C. rubroflava (see C. lycoperdoides, p. 687) 
16.. NO teas be icon vb mye a4 gt pie a seeccees I . e 17 


17. Outer surface of fruiting body with red or reddish spots when fresh; mature spore mass pur- 
plish; found under pine’ and perhaps othertreesme@t commen 2... fe. eee ce oe va. 
.. EER SA RR GR . See el ae C. rubrotincta (see C. cyathiformis, p. 687) 
1%, Npegninabove fea cures = a s,m, SW ee ee 18 


18. Spore mass distinctly purple when mature (powdery); common in grass or other open areas 
ae oo ee a be ee C. cyathiformis, p. 687 
18. Mature sporetnass ochre to brown, ete., butmotypurple (272-3 4... ..... «4. 2p ee 19 


19. Spore mass cottony at maturity and persisting for a longtime (remaining intact); peridium (skin) 
smooth or granular to very wrinkled but lacking distinct warts, plaques, or spines; fairly com- 
mon in eastern and southern North America . C. craniiformis (see C. lycoperdoides, p. 687) 
1%. Not aeabvove ......... ee se a ee ee 20 


20. Sterile base very prominent and elongated (up to 12 cm long) to form a stalklike base; spore 
case typically less than 8 cm broad and usually smaller in height than sterile base ......... 
SS OTE ENS ey CTE I TES, C. elata & C. excipuliformis (see C. bovista, p. 686) 


20. Sterile base sometimes prominent but not as above, and/or spore case larger ........... | 
21. Typically found in pastures, lawns, roadsides, and other grassy or open places; common at low 
SVU O p. beeereeeehee el eee ee ae nee ee ee eee eee ees: Or 22 
21. Typically found in arid regions (deserts, sagebrush flats, etc.) or under conifers, sometimes also 
TOWN IN hh ee ee re IE res pre enrmaee aes gy oe 23 


22. Fruiting body rather small, typically less than 5 (rarely 7) cm broad ..................-4.. 
So ee ee ee eee (see Lycoperdon & Allies, p. 690) 
22. Fruiting body medium-sized to large (5-25 cm broad) unless very young .. C. bovista, p. 686 


23. Fruiting body typically developing warts or blunt spines (at least on top) when young or as it 
matures; found under western conifers, mainly in mountains C. lloydii(see C. bovista, p. 686) 
23. Notas above; fruiting body lacking distinct warts and/or habitat different ............. 24 


24. Fruiting body averaging 5-10 cm broad; base often wrinkled or furrowed and found in arid 
habitats, or if not wrinkled, then found under conifers .. C. tatrensis (see C. bovista, p. 686) 
24. Not with above features; usually smaller; if growing in arid habitats, then base not usually 
wrinkled, and if growing in woods then base usually wrinkled ........... 00.0000 eens 
cg rarer irene uC eare tear sar grat iyi! ead copes aera rara C. pallida & C. candida (see C. bovista, p. 686) 


Calvatia gigantea group (Giant Puffball) Color Plate 184 


FRUITING BODY softball- to basketball-sized (8-60 cm or more in diameter), round 
Or sometimes lobed or occasionally somewhat flattened on top in age. Outer layer of 
peridium (skin) thick when young(24 mm), at first smooth (with texture of kid glove) and 
pure white or brownish-stained (but in the California version often breaking up into 
brownish scales even when young), then cracking up into flat scales or plates which 
eventually flake off to expose the thin olive-brown inner layer—which soon disintegrates 
—or both layers falling off together. STERILE BASE absent or rudimentary, but a cord- 
like “root” often present. SPORE MASS at first white and firm or cheesy, becoming 
greenish-yellow and mushy with an unpleasant odor (like old urine), finally deep olive- 
brown to brown and powdery. Spores 3.5-6 microns, round or nearly round, smooth or 
minutely spiny, apiculate. 


HABITAT: Solitary, scattered, or in groups or large circles in fields, pastures, open 


Immature giant puffballs, Ca/vatia gigantea group. In the fall or spring, a casual jaunt through a 
“puffball pasture” can yield quite a haul—the skillet in the foreground is one foot in diameter! For 
scalier specimens, see photo on p. 678. (Bill Everson) 


woods, cemeteries, on exposed hillsides, along roads, in drainage ditches, etc.; fairly 
common ineastern North America and the Midwest. The west coast form, whichis slightly 
different (see comments), is sometimes abundant in our area after the first fall rains and 
again in the spring. In fact, when conditions are favorable it is not unusual to find 30-40 
pounds on a casual jaunt through a “puffball pasture.” Because of its preference for open 
hillsides, it can often be spotted from the road. Large specimens, in fact, have been mis- 
taken by passersby for herds of grazing sheep! (Mushroom hunters, on the other hand, 
are more likely to mistake grazing sheep for giant puffballs.) Dried specimens found 
under houses have been mistaken for bleached skulls, while a sinister-looking individual 
found in England during the war was labelled “Hitler’s Secret Weapon” and used for 
propaganda purposes at an exhibition to raise war funds! 


EDIBILITY: Edible and choice when the flesh is firm and white, but with laxative 
effects on certain individuals. It can be sliced and fried like pancakes, or better yet, cubed 
like tofu and dropped into clear soups or eaten raw in salads. The tough outer skin should 
be peeled and those which have begun to ripen should be discarded. Size it not necessarily 
an indication of maturity, so slice them open in the field. This will enable you to check for 
maggots, which are fanatically fond of them. Infested areas can be trimmed away and the 
solid portions carried home. Dried giant puffballs have been used as sponges, tinder 
(before matches were invented), toys, and dyes. They were burned under beehives to 
stupefy bees and used to squelch bleeding. 


COMMENTS: The giant puffball is one of the best known and most familiar of all the 
fleshy fungi—and it is fleshy—5 foot, 50 pound specimens have been recorded! (Alas, 
the largest one I’ve found weighed “only” 7 pounds.) The exact identity of our local giant 
puffball, strangely enough, is a minor mystery. It does not seem to be either the “true” 
C. gigantea of Europe and eastern North America, or C. booniana of arid regions. The 
former is smoother and whiter than our giant puffball, while the latter is wartier and 
broader. To most people, however, its “true” identity is an academic problem best left 
to the puffball pundits, who are paid to pore over such matters—after all, any large puff- 
ball is a giant puffball, and any giant puffball is a giant meal! Langermannia gigantea 
and Calvatia maxima are synonyms for C. gigantea. C. bovista canalso be quite large, but 
has a prominent sterile base, while C. cyathiformis has purple spores at maturity. Also see 
C. pachyderma and C. lepidophora (under C. fumosa). 
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Immature western giant puffball, Calvatia booniana. Note the shape (longer than it is high) and 
large warts on the surface. See color plate for mature specimens. (Chuck Barrows) 


Calvatia booniana (Western Giant Puffball) Color Plate 186 


FRUITING BODY 15-60 cm or more broad and 7-30 cm or more high; sometimes round 
or lobed, but more often somewhat flattened or depressed on top. Outer layer of peridium 
(skin) thick, white to buff ortanand finally brown; at first sculptured with large warts which 
soon separate to form flattened scales, plaques, or plates and eventually disintegrate along 
with the thin inner layer. STERILE BASE absent or rudimentary. SPORE MASS firm 
and white at first, then turning yellow or greenish and mushy and stinky, finallly becoming 
powdery and olive-brown to brown. Spores4-6.5 x 3-5.5 microns, round or nearly round, 
smooth or minutely spiny. 


HABITAT: Solitary, widely scattered, or in groups or “flocks” in fields, under sagebrush 
or juniper and in other open areas; confined to the arid and semi-arid regions of western 
North America, and sometimes common, especially in the late spring and summer. | 
have seen it in New Mexico and Idaho, and in the mountains of southern California. A 
similar but less warty species is common along the west coast (see the C. gigantea group). 


EDIBILITY: Edible and choice when firm and white inside, but with laxative effects on 
certain individuals. Like C. gigantea, it was apparently eaten by pioneers as well as by 
some Native Americans. Be sure to check for maggots when gathering them, and re- 
member: any specimens whose flesh shows the s/ightest traces of color(yellow, greeen, or 
brown) are no longer good to eat (unless youre a maggot!). 


COMMENTS: This giant puffball is approximately the same size as C. gigantea (50 |b. 
specimens have been reported), but is not normally as round and has larger plaques or 
warts—even when young. Calbovista subsculpta (see comments under Ca/vatia sculpta) 
is somewhat similar but much smaller (softball- or grapefruit-sized). 


Calvatia sculpta (Sierran Puffball; Sculptured Puffball) 


FRUITING BODY more or less egg-shaped, pear-shaped, top-shaped, or somewhat 
irregular, (4) 7-18 cm high and/or broad. Outer layer of peridium composed of long, 
pointed, white pyramidal warts (up to 2.5 cm long) which are erect or bent and joined at 
their tips; warts often lined or grooved and arising from angular plaques which soon crack 
and fall away, exposing a fragile inner layer which soon disintegrates. STERILE BASE 
present, often prominent but sometimes inconspicuous, white to yellowish, often with 
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The Sierran puffball, Calvatia sculpta, is easily recognized by its enormous pyramidal or polygonal 
warts. Note sterile base beneath spore case (right); specimen on left is being viewed from the top. 


a purplish interior (especially in age). SPORE MASS white and firm at first, turning 
yellow and then deep olive-brown as it ripens, eventually powdery. Spores 3.5-6.5 microns, 
round or nearly round, minutely spiny. 


HABITAT: Solitary or in small groups under conifers or sometimes 1n the open; known 
only from the mountains of the West. It is fairly common in the Sierra Nevada in the late 
spring, summer, and fall; I have not seen it on the coast. 


EDIBILITY: Edible when immature, and better than most puffballs. 


COMMENTS: This is easily the most spectacular of all the puffballs, and is well known 
to hikers in the Sierra Nevada. The white pyramidal “peaks” make fresh specimens look 
like a cross between a geodesic dome and a giant glob of meringue. Amanita magni- 
verrucata can sometimes resemble it superficially (especially in the egg stage), but has 
gills and a stalk. Other species: Calbovista subsculpta is a common edible western moun- 
tain puffball that is similar in size but has flatter (but sometimes pointed), less flagrant 
warts. It used to be placed in Calvatia, but its capillitium have thornlike branches—a mo- 
mentous enough difference in the eyes of puffball specialists to merit a genus of its own. 
It is quite common in the spring, summer, and early fall in open and grassy places or at the 
edges of woods in the Sierra Nevada, Cascades, and other western mountains. 


Left: Calvatia sculpta in the bush(Bob Winter). Right: Calvatia sculpta in the hand (Nancy Jarvis). 


Calvatia bovista, immature specimens. Note large size and prominent sterile base. Specimen incenter 
is being viewed from above, hence the sterile base is not visible. 


Calvatia bovista 


FRUITING BODY 10-25 cm high and 5-25 cm broad, top-shaped or pear-shaped witha 
broad, often flattened top in age and a large, prominent stemlike sterile base. Outer layer 
of peridium (skin) white to grayish or occasionally yellowish-brown, covered with pointed 
scurfy warts or soft particles, slowly breaking up into flat scales that slough off, exposing 
the thin inner layer which soon disintegrates. STERILE BASE very large, constituting 
up to one half the total height of the fruiting body; chambered; exterior white when young, 
brown in age; smooth, persisting long after the spore case has decomposed. SPORE 
MASS white and cheesy, then yellow or olive and finally olive-gold to olive-brown or 
dark brown and powdery. Spores 4-6.5 microns, round, minutely warted or spiny. 


HABITAT: Solitary, scattered, or in groups in pastures, exposed soil, open woods, etc.; 
widely distributed. It is fairly common in our coastal pastures from fall through spring, 
sometimes mingling with the giant puffball (Calvatia gigantea group). 


EDIBILITY: Edible when immature, but rather soft and in my experience insipid or even 
bitter. According to puffball scholar William Burk, it has been used to stop up holes in 
drafty dwellings as well as nosebleeds. 


COMMENTS: Also known as C. utriformis and C. caelata, this is the second largest of 
our local puffballs and is easily recognized by its flattened top and large sterile base (see 
photograph). It looks something like a gigantic Lycoperdon perlatum, but does not forma 
pore at the top. The bowl-shaped base persists long after the rest of the spore case has 
disintegrated, and old bowls are often found filled with rainwater, mosquito larvae, and 
spores, or they may be windblown and completely empty. In the latter condition you may 
not recognize them as puffballs, but don’t let this faze you—a special genus, Hippoperdon, 
was once erected based on these empty bowls! 

C. excipuliformis (=C. saccata) and C. elata are two similar species which have a nar- 
rower spore case (3-10 cm broad) that is granular or coated with small spines and pale buff 
to brownish, plus a narrower and greatly elongated (stemlike) sterile base. Both are wide- 
spread in wooded and open areas; the latter has practically smooth spores. C. tatrensis 
is a Western species with a purplish to purple-brown sterile base; it occurs under sagebrush 
and in other arid waste places, or occasionally under conifers, and usually has a wrinkled 
or furrowed base. C. pallida and C. candida are two small species (up to5 cm broad) with 
a sterile base and powdery spore mass; the former has a wrinkled base and grows in woods 
and mountain meadows, while the latter prefers more arid habitats. Finally, there is C. 
lloydii, a fairly common species in the dry coniferous forests of the Sierra Nevada and 
other western mountains. It is also rather small (less than 10 cm broad) and has a sterile 
base, but features warts or blunt spines on the top, at least in age. It sometimes grows 
with C. fumosa and C. subcretacea, but is easily separated from those species by its thinner 
skin, and from C. sculpta and Calbovista subsculpta by its smaller warts. 
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Calvatia cyathiformis. Left: Immature specimen (turned sideways) with a well-developed sterile base. 
Right: Mature specimen in which the outer layer of the peridium (spore case) is disintegrating. The 
purplish color of the mature spores is the most distinctive characteristic of this species. 


Calvatia cyathiformis (Purple-Spored Puffball) 


FRUITING BODY 5-20 cm high and/ or broad; nearly round when young, becoming top- 
shaped or pear-shaped, or round witha flattened top and narrowed base. Outer layer of 
peridium (skin) smooth at first, but soon cracking into small, flat scales or patches, at 
least on top; white to tan or pinkish-tan becoming purplish or purple-brown in age; inner 
layer dark purple or purple-brown, smooth, thin and delicate; both layers flaking off 
in old age. STERILE BASE usually present (but see comments), chambered, white to 
dingy yellow or darker, persisting as a deep purplish to purple-brown cuplike structure 
after the spores have dispersed. SPORE MASS firm and white when young, becoming 
yellowish, then brownish and finally dull purple and powdery. Spores 3.5-7.5 microns, 
round, spiny or warty to nearly smooth. 


HABITAT: Widely scattered to gregarious or in rings in pastures and other grassy places, 
widely distributed. It is common locally in the fall, occasional at other times. 


EDIBILITY: Edible and quite good when firm and white inside. It is not quite as tasty 
as the giant puffball, but is not as rich either. 


COMMENTS: The striking purple color of the mature spore mass sets apart this Calvatia 
from its brethren. It frequents the same habitats as C. bovista and our version of C. gigan- 
tea, but there is normally only one major fruiting (at least locally)—in the fall. It is smaller 
and firmer than C. bovista, and usually darker in color than the C. gigantea group. Fairy 
rings of this species in the prairies of Colorado are estimated to be 420 years old—or older 
than most trees! C. cyathiformis form fragilis (also called C. fragilis) is very similar, but has 
only a rudimentary sterile base; it is also common in grassy areas on the west coast, and is 
widely distributed. Other species: C. rubrotincta has purplish spores, but is pallid with red 
spots when young; it has been found in Oregon under ponderosa pine. 


Calvatia lycoperdoides —_(Cotton-Spored Puffball) 


FRUITING BODY 1.5-5 cm high and broad, more or less round to somewhat cushion- 
shaped. Outer layer of peridium (skin) white or pallid becoming brownish in age, at first 
with soft granules, flakes, or spines (or often with small warts ontop); adhering to the inner 
layer and breaking up into large flakes at maturity. STERILE BASE absent or 
rudimentary. SPORE MASS firm and white when young, olive-brown to brown at 
maturity, with a cottony texture that causes it to remain intact for a long time. Spores 
4-6.5 microns, round, with small warts. 
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HABITAT: Solitary or in small groups on ground in woods and under trees; known only 
from western North America, but C. craniiformis(see comments) iscommoninthe eastern 
states. It can be found in our area in the late fall, winter, and spring, but is not common. 


EDIBILITY: Presumably edible when immature, but not big or plentiful enough to 
warrant collecting. I haven't tried it. 


COMMENTS: This is one of several Calvatias with a cottony(instead of powdery) mature 
spore mass. Others include: C. umbrina, a dark brown to black species; C. diguetii, a 
smooth-spored westerner with an ochre gleba; and C. rubroflava, witha greenish-orange 
mature spore mass and yellow-staining exterior, found mostly incultivated soil(especially 
in southern latitudes). In these species an apical pore is not formed as in Lycoperdon, and 
there is no sterile base (except in C. rubroflava). Another species witha cottony spore mass, 
C. craniiformis, is often wrinkled, softball-sized, and white to tan when young, with a 
well-developed sterile base and yellow-greento yellow-brownspores. Itis quitecommonin 
southern and eastern North America in open areas and under hardwoods, but to my 
knowledge does not occur on the west coast. It is edible, like most Calvatias, when firm 
and white inside. There are several other species with a sterile base that may or may not 
have a cottony spore mass when mature. These include C. elata, C. excipuliformis, and 
C. lloydii(see comments under C. bovista for more details). 


Calvatia subcretacea (Small Warted Mountain Puffball) 


FRUITING BODY golfball- to baseball-sized, |.5-5 (7) cm in diameter, round or more 
often cushion-shaped to somewhat flattened. Peridium (skin) thick and white when fresh, 
the outer layer composed of white to smoky-gray or grayish-tipped warts which break up 
into plates or polygons and then flake off, exposing the yellowish to brownish inner layer, 
which breaks up irregularly. STERILE BASE absent or rudimentary. SPORE MASS 
white and firm becoming yellowish, then olive-buff to olive-brown or brownand powdery. 
Spores 3.5-6.5 microns, round or nearly round, smooth or minutely ornamented. 


HABITAT: Solitary to widely scattered or in small groups in duff under mountain coni- 
fers, especially spruce and fir; fairly common in the mountains of western North America 
from late spring through early fall. I have seen it several times in the Sierra Nevada (often 
with C. fumosa), but never on the coast. 


EDIBILITY: Edible when young, but difficult to find in sufficient quantity for a meal. 


COMMENTS: The modest size, warty peridium, and growth under mountain conifers 
help to distinguish this commonplace Calvatia (see photo at top of p. 689). It is not as 
smooth-skinned as C. fumosa, and is usually much smaller than Calbovista subsculpta 
(see comments under Calvatia sculpta). Mature specimens lack the apical pore charac- 
teristic of Lycoperdon, and their habitat is also distinctive; Sclerodermas are different in 
color and texture. C. cretacea is a similar but larger species of arctic and tundra regions. 


Calvatia fumosa 


FRUITING BODY golfball- to baseball-sized, round to oval, 3-8 (10) cm broad. 
Outer and inner layers of peridium (skin) adhering to each other, thick (1-5 mm) and 
persistent (not disintegrating); at first smooth and white, but soon becoming grayish to 
brownish and often areolate (cracking to form small scales), the undersurface and cracks 
white. STERILE BASE absent or rudimentary, but a mycelialcord often present. SPORE 
MASS firm and white at first, then yellowish or olive, finally dark brownand powdery (or 
yellow-brown in one variety); odor often unpleasant (“a combination of sour milk, diesel 
oil, and pit toilet’— R obert Ramsey). Spores4.5-8 microns, round or nearly round, spiny. 


Calvatia fumosa (two specimens in center) and Calvatia subcretacea (specimens at far left and far 
right) are common under mountain conifers and sometimes grow together. Both havea thick, tough 
skin. C. subcretacea has a warty exterior, while C. fumosa is smoother and has a cord at the base. 


HABITAT: Solitary to gregarious in duff(sometimes buried) under spruce, fir, and other 
mountain conifers; common in the western United States, spring through early fall. A 
similar species occurs in our area under cypress, and others occur in cultivated or hard- 
packed soil (see comments). 


EDIBILITY: Bitter-tasting according to Orson K. Miller; I haven’t tried it. 


COMMENTS: The thick, tough, persistent skin (peridium) and modest size plus the 
absence of warts distinguish this Ca/vatia from most others. Old specimens might be 
mistaken for Sclerodermas, but possess capilliitum and are differently colored. The 
peridium seldom disintegrates of its own accord, but rodents are apparently fond of 
chewing on it, thus enabling the spores to escape. There are several similar Calvatias 
with a thick, persistent peridium, including: C. hesperia, similar in size but white to gray- 
ish, with smooth spores and growing mostly in open places (farmland, deserts, etc.); C. 
pachyderma, larger (5-15 cm in diameter) and whitish when young, with smooth to 
minutely warted spores, found in open, cultivated, and arid places; and C. lepidophora of 
the Midwest prairies, which is even larger (15-20 cm) and has densely warted spores. See 
also Mycenastrum corium. 


Mycenastrum corium 


FRUITING BODY 4-20 cm broad or more, round tosomewhat pear-shaped when young, 
eventually rupturing in irregular fissures to form rays or plates which may bend back 
somewhat in a star-shaped pattern. Outer layer of peridium (skin) a thick, white, felty 
coat which becomes areolate (separates into blocklike areas), forming thin, grayish, fibril- 
lose patches which eventually wear away to expose the tough, hard, persistent, smooth 
inner layer, which is brown to purple-brown and about 2 mm thick. STERILE BASE 
rudimentary or absent, but mycelial fibers often present. SPORE MASS firm and white 
becoming olive-yellow to olive-brown and finally dark brown to purple-brown and 
powdery. Spores 8-12 microns, round, warted-reticulate. Capillitium branched, thorny. 


HABITAT: Scattered to gregarious on ground (sometimes partially buried) in horse 
corrals, composted areas, and fields where livestock have been grazing; widely distributed, 
but especially common in the West. In our area it occurs year-round. The tough spore 
cases persist for months, sometimes breaking loose to blow about in the wind. 


EDIBILITY: Presumably edible when firm and white inside; I haven’t tried it. 


Mycenastrum corium, immature specimens. These were found ina horse corral, a favorite haunt of 
this species. Note the thick skin and white felty material on exterior. 
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COMMENTS: This peculiar puffball is easy to recognize but difficult to describe. The 
thick, tough inner peridium (skin) distinguishes it from Bovista and the thin-skinned 
Calvatias, while the white, felty outer layer separates it from Scleroderma and the thick- 
skinned Calvatias. The presence of capillitium in the spore mass indicates a much closer 
kinship to the true puffballs (Ca/vatia, etc.) than to the earthballs (Scleroderma). Its 
tendency to fruit in localities where livestock loiter is another helpful (but fallible) field- 
mark. A bstoma townei and A. reticulatum are smaller and dirtier puffballs (2-6 cm broad) 
with reticulate spores and unbranched capillitium. The first is said to occur in old pastures 
and other waste places; the latter has been found in coastal California under cypress. 


LYCOPERDON & Allies (Common Puffballs) 


Small to medium-sized puffballs found mostly on rotten wood or on ground in woods (Lyco- 
perdon), or in grass (Vascellum). FRUITING BODY round to pear-shaped or top-shaped; peri- 
dium two-layered, the outer layer usually with spines, warts, granules, or particles; usually rup- 
turing through an apical pore. STERILE BASE usually present and often conspicuous or stem- 
like. SPORE MASS firm and white when young, becoming powdery and olive- brown to brown or 
purplish in old age. Spores more or less round, smooth to warted or spiny, sometimes pedicellate. 
Capillittum present (Lycoperdon) or replaced by paracapillitium (septate, colorless hyphae) in 
Vascellum. 


THESE are small to medium-sized puffballs that rarely exceed 10 cm (4 inches) in dia- 
meter. In contrast to Calvatia and Scleroderma, the spores are usually released through 
an apical pore (a hole, slit, or mouth that forms at the top of the mature spore case). The 
frequent presence of a well-developed, often stemlike sterile base distinguishes Lyco- 
perdon from Bovista, but the two genera intergrade througha series of forms witha slight 
sterile base. In most species the spore case is initially coated with a layer of spines, warts, 
or fine particles, but these eventually fall away to expose the inner layer of the peridium, 
in which the pore forms. 

Lycoperdons are our most common woodland puffballs, but also grow in open areas, 
waste places, and sawdust piles. In our area the major fruiting is in the fall and winter, but 
old weathered specimens can be found at any time. All Lycoperdons are thought to be 
edible when firm and white inside, but some taste better than others and it is imperative 
to discard any specimens that have begun to ripen. (In Charles Mcllvaine’s words, “one 
ageing L. pyriforme will embitter a hundred.”) The various species are rather difficult 
to distinguish— particularly when immature— but it is a/ways a good practice to identify 
each type before eating it. Five representative species are described here, plus one species 
of Vascellum, a small “satellite” genus that differs microscopically. Two other small 
genera, Bovistella and Morganella, are included in the key. 


Key to Lycoperdon & Allies 


1. Exterior of fruiting body covered with dark brown to black spines when young; yellow tones 


Okten develo prion Bey oe oo an ei lowe Pe ss ade we ee L. foetidum, 692 
I. Notas above; fruiting body not dark brown when young (but may be pale to medium brown 
wheiyoung ant becormedark bréwnunmwold age) ...,..8..<.. Eu. ees. Cees ” 
2. Growing on wood, sawdust, or lignin-rich humus (if in humus, then base with white mycelial 
threads or rhizomorphs and spore case with inconspicuous spines ifany) .............. 3 
20"Notasabove; tually temesmial! .. 0. oi By. ee: og OS. 4 


3. Fruiting body with cinnamon-buff to brown spines when young, conspicuously pitted at 
maturity (after spines have worn off); sterile base well-developed to practically absent; found 
mainly in eastern North America Morganella subincarnata (=Lycoperdon subincarnatum) 

3. Not as above; fruiting body never pitted, usually with white mycelial threads (rhizomorphs) 
at base or in surrounding substrate; sterile base well-developed; common and widespread 
«2h, CO cee Dee ae. . 3B, 0a8 Vea wen a aan | L. pyriforme & others, p. 691 
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4. Fruiting body often broader than it is tall, white or pinkish-tinged when young; outer layer of 
skin peeling away in sheets at maturity (see photo on p. 695) L. marginatum & others, p. 694 
4 Not.as.above (if peeling inmsheets, then much taller than it bread)... .. 6.265 615. ods me 5 


Fruiting body 3-12 (14) cm broad, witha narrowed rooting base; outer layer of peridium (skin) 
composed of spines and granules, the spines often tufted or joined at their tips; usually in open, 
sandy, orcultivated ground ... Bovistella radicata (see Lycoperdon pulcherrimum, p. 694) 

‘Not with above features; rooting base absent and/ or fruiting body considerably smaller .. 6 


Fruiting body golden-orange to bright yellow when young . (see Bovista & Disciseda, p. 696) 
Notas above yduieromivcoloncd =. =... . See. - Geeta: i Ge. 6s. eo os me ae J 


IAD UY 


Fruiting body lavender-tinged or with lavender-tinged spines when young; found mainly in 
Cdstenm NOnihneA MONCH mem. ....... Bet... 2, om. .s a. L. peckii (see L. perlatum, p. 693) 


Typically growing in grass, prairies, and other open areas; either paracapillitium present or 
Ca DUM Withisimall"Feulighipits sre es wees 2 Tenge nee aa eee ek ee 9 
8. Notas above; typically growing in woods and at their edges, under trees, on roadsides, etc. 11 


9. Sterile base very small or rudimentary; spore case rupturing through an apical pore; usually 


densely sresariousiorimclusters <.......0 8.2... Vascellum curtisii (see V. pratense, p. 695) 

Dep NOT AS ADO VON! romvsncm, sims com, Sem . ca aeamaremeat eta oben oreo tants eee ea ee ere 10 
10. Fruiting body typically with a large mouth at maturity (the top disintegrating); very common 
Gn la Wise cll COURSesaclc: |. een, . Je eng. nem re ee ea, Vascellum pratense & others, p. 695 


10. Fruiting body typically rupturing through a slit or tearat maturity; widespread but notcommon 
Fe ee ee Oe ee ey ee ee eee ye ae (see Bovista & Disciseda, p. 696) 


11. Spines on exterior of young fruiting body 2-6 mm long and often joined at their tips ..... I 
ll. Spines abstnt, orif present not as above (usually Shortera@md sparser) .............+...; I2 


12. Spines white becoming brown, leaving small scars or pockmarks on the inner peridium when 
iv chial 2illl os Cieaeebe Seema an aah Peete kel oyare aren mene a L. americanum (see L. pulcherrimum, p. 694) 
12. Spines remaining white until they fall off, not leaving scars (i.e., inner peridium smooth) .... 
i ee ee Os er L. pulcherrimum, p. 694 


13. Outer layer of peridium (skin) sloughing off in sheets or chunks at maturity; known only from 
the Paciieonuniwest. rate (2 0... BaRe nate L. nettyana (see L. marginatum, p. 694) 
ls) Notas above: very commonand widespread 2.2... .-;,.5....55224. este eee ee. 14 


14. Mature spore mass olive-brown to brown; spines leaving pockmarks on inner peridium when 
they fall away (but marks may disappear, leaving inner peridium smooth) L. perlatum, p. 693 
l4. Maturé spore mass purple-brown; spines mot leaving scars ...........9999 9...... 42.0) 
Tee eR ate ee eee aS 8h Sen ae Ne Pence een eRe L. umbrinum (see L. perlatum, p. 693) 


Lycoperdon pyriforme (Pear-Shaped Puffball) 


FRUITING BODY pear-shaped to nearly round, but usually with a stemlike sterile 
base; 1.5-5 cm high and sometimes almost as broad in the widest part. Peridium (skin) 
whitish to pale brown when young, yellowish to dark rusty-brown in age; at first smooth 
or with a few small scattered spines on top, then becoming finely cracked to form small 
patches or minute granules or particles (making it rough to the touch), this rough outer 
layer slowly but eventually falling away to expose the smooth inner layer in which an 
apical pore or tear is very slow to form. STERILE BASE small or well-developed, 
spongy when fresh, occupying the stemlike base (if base is present); chambers very small; 
conspicuous white mycelial threads (rhizomorphs) usually radiating from the base and 
connected to others in the surrounding wood or humus. SPORE MASS at first firm and 
white, then yellow to olive and finally deep olive-brown and powdery. Spores 3-4.5 
microns, round, smooth. 


HABITAT: Scattered to densely gregarious or clustered on stumps, rotting logs, sawdust, 
and in lignin-rich humus; widely distributed and common, fruiting mostly in the fall and 
winter in our area, but old bleached-out fruiting bodies can be found most any time. It 
sometimes forms dense clusters “as large as a loaf of bread ” (to borrow a phrase from 
Alexander Smith). 


Lycoperdon pyriforme, immature specimens. Note absence of prominent spines, the narrowed 
sterile base, plus the clustered growth habit and white mycelial threads. 


EDIBILITY: Edible when young, but only worth collecting when it occurs in quantity. 
In my fickle fungal opinion it is one of the better puffballs, but is not as good as“a loaf of 
bread” and is apt to be bitter if not absolutely white and firm inside. 


COMMENTS: The tendency to grow on rotting wood 1s a distinctive feature of this pear- 
shaped puffball, but it often appears to be terrestrial (when growing from buried wood 
or humus rich in lignin). The white rhizomorphs or “roots” that emanate from the base of 
the fruiting body plus the narrowed or stemlike base and absence of prominent spines 
are also good fieldmarks. It is one of the few Lycoperdons that occurs insufficient quantity 
to merit collecting for the table. Other species: L.pedicellatum also grows on rotten wood, 
but has longer spines and ornamented spores. 


Lycoperdon foetidum (Dark Puffball) 


FRUITING BODY pear-shaped to nearly round, but usually with a narrowed base; | .5-6 
cm high and 1.5-4 cm broad. Outer layer of peridium (skin) composed of fine pointed 
black to dark brown spines (especially dense on top) interspersed with granular material, 
the spines persisting or eventually falling away; background (inner layer) thin, grayish- 
tan to yellowish (usually distinctly yellow in age), developing an apical pore or tear at 
maturity. STERILE BASE well-developed, chambered and spongy when fresh; exterior 
usually paler than the rest of fruiting body, at least when young. SPORE MASS white 
when young, then yellow, finally dull cinnamon-brown to dark brown or sepia, and pow- 
dery. Spores 4-5 microns, round, minutely spiny. 


Lycoperdon foetidum, immature specimens. Note the dark brown to blackish color—its principal 
fieldmark. A pore forms at the top in old age. 
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HABITAT: Solitary, scattered, or in groups in humus and debris in deep woods along 
the west coast (also Europe). Fairly common in our area from fall through early spring— 
especially under conifers—but easily overlooked because of its dark color. 


EDIBILITY: Presumably edible when firm and white inside; I haven’t tried it. 


COMMENTS: Also known as L. nigrescens, this attractive puffball is our only Lyco- 
perdon with dark brown to black spines when immature (several species may be quite 
dark in age, however—see L. perlatum). The dark spines contrast nicely with the white 
flesh, and the yellowish background color that develops in age is also distinctive. The 
species epithet is something of a misnomer, for I have never found it to have an odor other 
than the usual slightly unpleasant smell that all ripening puffballs develop. 


Lycoperdon perlatum (Common Puffball; Gemmed Puffball) 


FRUITING BODY pear-shaped or top-shaped (broader above) or with a flattened top, 
or at times practically round witha narrowed, often wrinkled stemlike base; 1.5-6 (9) cm 
broad, 3-7 (10) cm high. Outer layer of peridium (skin) consisting of slender, short, cone- 
shaped spines interspersed with smaller spines or granules, the larger ones leaving scars 
or pockmarks when they fall off; spines white to gray or in one form brown. Inner layer 
at first with scars, but often smooth in old age, white to tan becoming yellowish-brown 
to grayish-brown or dark brown in old age; eventually rupturing through a pore at the 
top. STERILE BASE large, well-developed, chambered, forminga stalklike base beneath 
the spore mass; at first white and spongy, then yellow, olive, brown, or chocolate-colored. 
SPORE MASS firm and white but soon becoming soft and turning yellow, then olive, and 
finally becoming dark olive-brown to chocolate-brown or brown and powdery. Spores 
3.5-4.5 microns, round, minutely spiny. 


HABITAT: Solitary, scattered, gregarious, or clustered on ground in woods and under 
trees, along roads, or sometimes in the open; very widely distributed. It is probably the 
most abundant woodland puffball in North America, and our region is no exception. It 
can be found most any time in our area, but usually fruits in the fall or winter. 


EDIBILITY: Edible when firm and white inside, but specimens showing the slightest 
traces of yellow should not be eaten. It occasionally occurs in enough quantity to merit 
collecting, but in my experience it is bland at best and bitter at worst. 


Lycoperdon perlatum, maturing specimens. If you look closely you can see some of the spines and 
the small scars they leave when they fall off. Younger specimens usually lack the apical pore that is 
beginning to form in these; older ones are often smooth(without scars or pockmarks). 
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COMMENTS: Also known as L. gemmatum, this cosmopolitan puffball is easily told 
by its white to gray or brownish, slender, cone-shaped spines which leave small scars behind 
when they fall off. As pointed out in the description, however, the pockmarks may 
eventually disappear. It is one of the most variable of all puffballs, especially in color and 
size, but the well-developed sterile base, dark olive-brown mature spore mass, and 
ubiquitousness help to identify it. Very large specimens are occasionally found, but these 
can be distinguished from Calvatia by the apical pore which forms in old age. There are 
several similar species, including: L. umbrinum (=L. molle), widely distributed and 
common, with spines that do not leave scars plus a dark brown to purple-brown mature 
spore mass and a purplish-tinged sterile base at maturity; L. muscorum, small and rare, 
found in deep moss; L. peckii, with lavender-tinged spines when young; andL. rimulatum, 
with purplish spores and a nearly smooth peridium. See also L. pyriforme. 


Lycoperdon pulcherrimum (Long-S pined Puffball) 


FRUITING BODY more or less pear-shaped or rounded above with a narrowed, stem- 
like, often wrinkled base; 2-5 cm broad and high. Outer layer of peridium (skin) with a 
dense coating of long (3-4 mm), slender, white spines which typically form numerous 
fascicles (by uniting at their tips); spines eventually wearing away to expose the smooth 
brown to dark purple-brown inner layer; pore forming at the top inage. STERILE BASE 
occupying up to one half the height of fruiting body, chambered, white when young, brown 
to purple-brown in age. SPORE MASS white and firm at first, becoming yellow and 
eventually dark purple-brown and powdery. S pores44.5 microns, round, minutely spiny, 
with a long pedicel (“tail”) 10-13 microns in length. 


HABITAT: Solitary or in small groups in humus or on very rotten wood, usually under 
hardwoods. It is not uncommon in eastern North America (especially the southern states), 
and I occasionally find it(or something very similar) in our area inthe falland early winter. 


EDIBILITY: Edible when young, but too small and infrequent to be of value. 


COMMENTS: The long white spines that are frequently joined at their tips distinguish 
this small puffball from the more common L. perlatum and other small species. L. echi- 
natum(now called L. americanum by some puffball pundits) is a similar but morecommon 
species with white spines that soon turn brown and leave small marks or reticulations on 
the inner layer of the spore case when they fall off. A third puffball that often has united 
—albeit shorter—spines, Bovistella radicata, strikes a much different pose: it 1s larger 
(3-10 (14) cm), with a thick, rooting base and preference for disturbed or open ground. 
Though widespread, it is not particularly common, at least in our area. 


Lycoperdon marginatum (Peeling Puffball) 


FRUITING BODY at first round to somewhat flattened, at maturity often broader than 
it is tall, the underside usually wrinkled (at least inage) and sometimes witha short, rooting 
base; 1-5 cm in diameter. Peridium (skin) white or tinged pinkish when young, the outer 
layer composed of short erect warts or spines which peel off in sheets, exposing the smooth 
to slightly scurfy or faintly pitted, pale to dark olive-brown inner layer; an apical pore 
eventually forming. STERILE BASE chambered, usually well-developed but sometimes 
inconspicuous. SPORE MASS white and firm at first, then olive to grayish-brown and 
eventually powdery. Spores 3.5-5.5 microns, round, minutely ornamented or smooth, 
sometimes with a broken pedicel (“tail”). 


HABITAT: Scattered or in groups or clusters on ground, usually in sandy soil or waste 
places; widely distributed. I find it regularly in sandy soil under oak, pine, madrone, and 
manzanita, usually in the late fall and winter. 


Lycoperdon marginatum, maturing specimens. Note how the outer layer of the spore case is peeling 
away in sheets. Exterior is white or pinkish-tinged when immature, browner in age. 


EDIBILITY: Edible when firm and white inside. In Mexico, this species and L. mizte- 
corum are used to induce auditory hallucinations. It is known as “gi-i-sa-wa,” meaning 
“fungus of the second quality” (L. miztecorum being the fungus of first quality). However, 
no intoxicating substances were found when these puffballs were analyzed. 


COMMENTS: The peculiar manner in which the outer layer of the peridium separates 
completely from the inner layer and peels off in sheets is the hallmark of this pleasing 
puffball. L. candidum is a synonym. L. nettyana, known only from the Pacific Northwest, 
also peels off in sheets, but is more or less pear-shaped (with a well-developed, stalklike 
sterile base). Vascellum (=Lycoperdon) curtisii is also quite similar, but usually grows 
in grass and has little or no sterile base. L. rimulatum (see comments under L. perlatum) 
sometimes peels off in sheets, but has a smooth (spineless) peridium. 


Vascellum pratense (Field Puffball) 


FRUITING BODY typically top-shaped (broader above) or round witha narrowed base, 
often wrinkled somewhat below; 2-6 cm high and 24 cm broad. Outer layer of peridium 
(skin) scurfy from a coating of particles or fine spines(especially on top) which disappear 
in age, exposing the smooth inner layer; white when young, yellowish-tan to metallic 
brown in age(or the inner layer grayish); rupturing at the toptoforma large pore that soon 
widens so that only the base and lower portion of the spore case remain, forming a“bowl.” 
STERILE BASE usually well-developed, chambered, white becoming brownish or 
purplish in age, separated from the spore mass by a thin membrane (but see comments). 
SPORE MASS white but rather soft when young, then greenish-yellow and finally olive- 
brown and powdery. Spores 3-5 microns, round, minutely warted, more or less apiculate. 


HABITAT: Widely scattered to gregarious in grassy places— lawns, golf courses, pastures, 
etc; widely distributed, but especially common onthe west coast(along with V. Ioydianum 
—see comments). In our mild climate it occurs year-round, but is most abundant in the 
fall. I have also seen large fruitings in Oregon. 


EDIBILITY: Edible when immature, but of mediocre quality. 


Vascellum pratense is a small grassland puffball with a conspicuous sterile base. Specimens at left 
are immature; bowl-shaped specimen at right is quite old. 
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COMMENTS: This undistinguished grassland puffball can be distinguished by its modest 
size, the presence of a sterile base and soft, deciduous, scurfy spines or granules, and the 
bowl- or urnlike remains of ruptured specimens. It is often found in the company of Bo- 
vista plumbea, which is rounder and smoother and lacks a sterile base. It used to be called 
Lycoperdon hiemale, but was transferred to the genus Vascellum because of microscopic 
differences. However, now that taxonomists have settled uponits genus name, they cannot 
seem to agree ona Species epithet. Some hold out for V. pratense, others for V. depressum, 
while Alexander Smith has described the common western variant as a “new” species, V. 
lloydianum, because the membrane separating the spore mass from the sterile base is not 
very distinct. It hardly matters what you call it, however, since it belongs to that vast army 
of fungi that are “better neglected than collected.” Other species: V.(=Lycoperdon) curtisii 
is a small (0.5-2 cm) widespread species with numerous spines when young and a distinct 
apical pore at maturity. It somewhat resembles Lycoperdon marginatum when fresh, but 
usually grows gregariously in grass. 


BOVISTA & DISCISEDA (Tumbling Puffballs) 


Small or occasionally medium-sized puffballs found mostly in grassy or open areas. FRUITING 
BODY more or less round to somewhat flattened or irregular; peridium two-layered, rupturing 
to forma large mouthat the top (Bovista), or often rupturing basally (Disciseda); inner layer usually 
thin and papery when mature; outer layer usually lacking distinct spines or warts, persistent in 
Disciseda, disappearing in Bovista. STERILE BASE typically absent or rudimentary. SPORE 
MASS firm and white becoming powdery and brown to yellowish. Spores round to oval or elliptical, 
minutely warted or spiny or smooth, often pedicellate. Capillitium present, typically branched. 


THESE small (marble- to baseball-sized) puffballs usually lack the sterile base charac- 
teristic of Lycoperdon and are smaller and/ or smoother than most Calvatia species. In 
old age they often break loose from the soil so that the thin, lustrous, papery spore cases 
tumble about freely in the wind. 

Bovista species release their spores through an apical pore or large mouth, and are 
probably the most common puffballs of our lawns and pastures. Disciseda, on the other 
hand, is as rare as it is bizarre. In the most common species, D. candida, the tough outer 
peridium splits around its “equator” and the papery inner layer ruptures basally, then 
the spore case breaks loose and flips over so as to resemble an acorn ina cup. 

Bovistas are edible when firm and white inside, but are bland at best and bitter at worst. 
Discisedas are too rare to be of food value and are not normally found until they are old 
and powdery. One representative of each genus is described here. 


Key to Bovista & Disciseda 


1. Outer layer of peridium (skin) persistent, often incrusted with sand or dirt particles and often 
forming an acornlike cup around the inner layer; spores typically released through a small 
pore OMicaratmaturity: Wolcommon *. 2 Pe Byes. Sees D. candida & others, p. 698 

1. Not as above; outer layer of peridium not persistent, or if persistent then typically rupturing 
radiallyorformmng.a large mouthat top of spore.chsen 2... cen, se ee ce we no 2 


Fruiting body bright yellow to golden-orange when young B. colorata(see B. plumbea, p.697) 
IG 2S, SONNE Sten INT eS ES TNE RUN es OT he Oe oe a 3 


Fruiting body typically buried in ground except for the apex or mouth, even at maturity .. 4 
Not as above (but fruiting body may be buried or half-buried when very young) ......... 5 


7. ee 


Outer peridium often persisting fora long time; found in grass or prairiesin north-central United 

States a nadine. es... SM Deer eee eee eee Gastrosporium simplex 
4. Not as above; found mainly in eastern North America under trees, along roads, in bare soil 
andl wagtewelaces EC. 2... 2. 4 es s eee B. minor (see B. plumbea, p. 697) 
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2) siisalle bee joicecent i a. B. dakotense (see B. plumbea, below) 
Stenleivaseavecutotucdimicntary ne P.O ee, we, 6 
Fruiting body small, with crowded spines and scurf when young, rupturing through an apical 

pore at maturity; usually clustered or densely gregarious . (see Lycoperdon & Allies, p. 690) 

6. Notas above; fruiting body smooth or with small warts or granules when young ......... i 


Fruiting body small (less than 2 cm broad) and round, but usually witha narrowed or pinched, 
pooling base yruptuningithrough an apical pore AtmMatUTITy ........ Ma eee ca es 
EE eee ee ry Ee he ......B. pusilla & B. longispora (see B. plumbea, below) 

Not as above; usually rupturing through a large mouth or tear at maturity .............. 8 


Fruiting body typically 1-3 (6) cm broad and attached to ground bya small patch of dirt-bound 
HERS Wem YOUN cia. 5... ee, teres Joe int ataentee se B. plumbea & others, below 

8. Fruiting body typically 3-9 cm broad, usually attached to ground by a small cord or “root” 
WHEN YOUN . i... US Ses Mee a ee er oon Behe nen eetorur ea ree 9 


9. Spore case typically dark brown to bronze-brown or coppery when mature; common in North 
PRIMIITRS 1 Lee aM oa Goa og es ti oO kN a ents ee ee B. pila (see B. plumbea, below) 
9. Spore case typically gray to lead-colored when mature; common in Eurasia, uncommon or 
absent?) um NortheAmerica...../...........-+-6.- B. nigrescens (see B. plumbea, below) 


Bovista plumbea —_ (Tumbling Puffball; Tumble Ball) 


FRUITING BODY round or slightly flattened, 14 (8) cm in diameter, usually with a 
small patch of dirt (held together by fibers) at base. Outer layer of peridium (skin) white, 
smooth, felty, or with small flattened scales, peeling away or shrivelling up in age to reveal 
the smooth, papery inner layer which is blue-gray to purplish-brown or lead-colored in 
age and usually has a metallic luster; inner layer rupturing at the top to form a large 
circular “mouth.” STERILE BASE absent. SPORE MASS white and firm at first, then 
yellow-olive and mushy, finally powdery and olive-brown to deep chocolate-brown. 
Spores 5-7 x 4-5 microns, oval or broadly elliptical to nearly round, minutely spiny to 
nearly smooth, with a long pointed pedicel (“tail”) 8-14 microns in length. 


HABITAT: Solitary, scattered, or gregarious in grassy places; widely distributed and 
very common. In our area it fruits mainly in the fall and winter in pastures, year-round 
on lawns, golf courses, and cemeteries. The thin, papery windblown spore cases can be 
found most any time. 


EDIBILITY: Edible when immature, but mediocre. It is bland, and a great many would 
be needed for a meal. 


COMMENTS: This paltry puffball isa common fungal feature of our lawns and pastures. 
In the immature stage it can be distinguished from Vascellum pratense and other grass- 
loving puffballs by its small size, smooth white skin, and absence of a sterile base, while 
older specimens are easily told by their lustrous, paper-thin spore cases. Another wide- 
spread cosmopolitan species, B. pila, is slightly larger(3-9 cm in diameter) and attached to 
the ground by a small cord or “root.” It has a dark brown to bronze mature spore case, 
smooth apedicellate (tail-less) spores, and grows in cultivated and manured soil as well as 
in grass and open woods. I have found it several times in our area, but it is not nearly as 


Bovista plumbea, immature specimens. This common small round puffball of lawns and pastures 
lacks a sterile base. Note the patch of dirt-bound fibers below. B. pila (not illustrated) is similar but 
slightly larger and hasa rootlike cord at the base rather than a patch of fibers. 


Bovista plumbea, mature specimens. Note metallic lustre, thin skin, and the large mouth that is 
starting to form in each one. 


numerous as B. plumbea. Another larger species with a cordlike root, B. nigrescens, is 
lead-gray when mature and is of questionable occurrence in North America. Acosmopoli- 
tan species, B. pusilla (~Lycoperdon pusillum), is one of our smallest puffballs. It is 
marble-sized and more or less round above and pinched below to a cordlike root. It also 
lacks a sterile base and the spores are not pedicellate. It usually grows in grass, bare ground, 
vacant lots, sandy soil, etc.; it is also knownas B. californica. Other small species include: 
B. longispora, similar to B. pusilla, but with a slight sterile base and elliptical spores; 
B. leucoderma, reddish- to bronze-brown when mature with a patch of fibers at the base 
when young; B. minor, rare, with a trash- or dirt-covered spore case, found in poor soils 
and usually developing underground; B. colorata (=~Lycoperdon coloratum), easily told 
by its bright yellow to golden-orange color, and B. dakotense, one of the few members 
of the genus to have a sterile base (leading to confusion with Lycoperdon, but usually 
growing in grassy or open areas). None of these are worth eating. 


Disciseda candida (Acorn Puffball) 


FRUITING BODY round to somewhat flattened or irregular, 0.8-3 cm broad. Outer 
layer of peridium (skin) dirt-incrusted, composed of white mycelial matter that is cottony 
when young but tough in age; inner layer minutely granulose or scurfy, pallid to tan or 
grayish, forming a basal pore at maturity. Outer layer rupturing around its periphery, 
the upper portion retaining the inner layer (spore case) within it, and detaching and flip- 
ping over so as to resemble an acorn in its cup(thereby causing the pore to appear apical). 
STERILE BASE absent. SPORE MASS white when very young, soon yellowish to olive, 
finally olive-brown to brown and powdery. Spores 3.5-4.5 microns, round, minutely 
warted, with a short stubby pedicel (“tail”). 


HABITAT: Solitary or in groups in pastures and other grassy or open areas, along paths, 
in barnyards, etc; usually developing at or beneath ground leveland then flipping over or 
breaking free to tumble about in the wind. It is widely distributed, but not common. It 
has been found in southern California on sandy and grassy soil. In eastern North America 
it is sometimes found with Arachnion album (see the key to Lycoperdales). D. subterranea 
(see comments) has been reported from Washington, Colorado, and Wyoming. 


EDIBILITY: W orthless— it is rarely found when white inside, and is insubstantialanyway. 


COMMENTS: This peculiar puffball is easily told by its small size and acornlike mature 
fruiting body. Other species: D. subterranea is similar, but has a grayish to bluish-gray 
spore case and larger spores, while D. pedicellata has spores with long “tails.” Several 
other species occur in sandy or exposed soil in California and theS outhwest, butare rarely 
collected and difficult to identify because they are not necessarily acornlike. They have very 
thin spore cases (as in Bovista) that usually retain vestiges of the outer peridium. Some 
of them are: D. ater, which hasa blackish outer peridium; D. luteola, originally described 
from Lake Tahoe, California, with a yellowish to dull yellow-brown spore case; and D. 
brandegeei, a desert species with smooth spores. 
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GEASTRUM, ASTRAEUS, & MYRIOSTOMA 
(Earthstars) 


Small to medium-sized, mostly terrestrial fungi. FRUITING BODY round or flattened when 
young (usually underground in this stage), but at maturity the outer wall (peridium) splitting into 
several starlike rays which curl back (and often under) the spore case. SPORE CASE (inner peri- 
dium) smooth or roughened, rupturing through an apical pore (Geastrum & Astraeus) or through 
several pores (Myriostoma), or irregularly (Astraeus). SPORE MASS white when very young 
(underground), brownand powdery when mature. ST ALK and STERILE BASE absent, but spore 
case sometimes mounted on a pedicel (short stalk) or pedicels. Spores round and warted or 
occasionally smooth. Capillitium present, branched in Astraeus, unbranched in Geastrum and 
Myriostoma. 


EARTHSTARS are modified puffballs in which the thick outer skin splits into starlike 
rays which unfold and often recurve, exposing the spore case (inner skin) to the elements. 
Some puffballs and earthballs (e.g., Scleroderma geaster, Mycenastrum corium) rupture 
in starlike fashion, but only the earthstars have a discrete spore case intact within the rays. 

Some earthstars are hygroscopic; the rays open in wet weather to expose the spore case 
to raindrops, and then close up in dry weather to protect it. This phenomenon can be 
observed at home by placing a closed-up earthstar in a shallow bowl of water. If hygro- 
scopic, it will open up ina few minutes—even if it is a year or two old! Earthstars are also 
accomplished acrobats, coming in an amazing assortment of unorthdox and extra- 
ordinary poses. Geastrum fornicatum in particular is so prodigious a contortionist 
that it is difficult to find two that are alike. 

The earthstars are comprised of three genera: Geastrum (=Geaster), Astraeus, and 
Myriostoma. Geastrum embraces a sizable number of small to medium-sized, difficult- 
to-identify earthstars that rupture through a distinct apical pore and have small spores 
(typically less than 7 microns long). Some Geastrums are hygroscopic, but most are not. 
Astraeus, on the other hand, is always hygroscopic. It includes two species (one quite 
large) that rupture irregularly or through a large apical pore or slit, and have relatively 
large spores (typically more than 7 microns in diameter). The third genus, Myriostoma, 
includes a single rare species whose spore case is perforated by many holes (like a salt- 
shaker) instead of just one. Most puffball pundits place the latter two genera alongside the 
earthballs in the Sclerodermatales because of certain microscopic features. However, they 
are grouped here with Geastrum because of their superficial similarity. 


Fruiting body development in Geastrum fornicatum. Earthstars resemble puffballs when very young 
(specimen at bottom left), but their outer skin splits into rays and unfolds (bottom right), revealing 
the inner skin or spore case (specimens at top). See p. 701 for another photo of this species. 
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Earthstars occur in a variety of habitats (pastures, woods, waste places, etc.), but like 
many of the Gasteromycetes, they are especially prevalent and diverse in arid and semi- 
arid regions. The Southwest, for instance, is unusually rich in Geastrum species. They 
are real crowdpleasers, but have no culinary value because of their tough or woody 
texture.* Several earthstars are described and/ or keyed out here, but in the case of Geas- 
trum, they represent only a fraction of the total number. 


Key to Geastrum, Astraeus, & Myriostoma 


1. Spore case typically rupturing irregularly or through a single apical pore(mouthattop) .. 2 
1. Spore case typically with more than one (usually several) pores at maturity ............ 18 
2. Rays distinctly hygroscopic (i.e., folding over the spore case in dry weather to protect it and 
unfolding when moistened); spore case usually sessile (not seated ona short stalk) ...... 4 

2. Rays not hygroscopic; spore case may or may not be seated ona short stalk ............. ri 
3. Fruiting body 5-15 cm or more broad when expanded; spore case 2.5-5 cm broad, rupturing 
mrepulany(vesnotformmne adishnetpere) yo ee. Se. Astraeus pteridis, p. 706 
Fruiting body smaller and/ or rupturing through an apical pore or slit .................. o: 


Spore case roughened by numerous particles; apical pore often irregular or poorly defined or 
merely a slit; underside (exterior) of rays often with blackish fibrils; spores over 7 microns 


Va. a, Le i. mae. ee Astraeus hygrometricus, p. 705 

4. Not with above features; apical pore usually well-defined and spores less than 7 microns .. 5 
J. ee AADICHU MOTE CMOULAN With GISUING HACIA PTO OMES i. csc een see igh ~caue uy? Gaans = ett Ms 
Pes: 2 el ewe Geastrum drummondii & others (see Astraeus hygrometricus, p. 705) 

»*, “Aicalpore tot sraoved( burmay bedibnillosey ee OS eee a 6 
6. Apical pore fibrillose . Geastrum mammosum & others (see Astraeus hygrometricus, p.705) 
6. Apical pore more or less naked .. Geastrum floriforme (see Astraeus hygrometricus, p. 705) 
7) Spore case mounted oma distinct pedicel(sh@ntstalk) . ok eg ee es he oe so 8 
ey PSone case sessile(staliciess)Orueariyso...-.--. ee ee eee ee 15 
8. Mouth of spore case “beaked” (1.e., forming a raised cone), the beak longitudinally grooved 9 
8. Notas above; mouth not beaked, or if beaked, then not grooved ...................4.. Dil 
D._ Pedicel witiiasdistineh collar ALOUMG Base Ol SOT CASE cM, cea seats here aa ianellea tts 
ee: - 2a. Crecente eee te toe eee ord re Geastrum striatum (see G. pectinatum, p. 702) 

2. Notas above arr we... ...: 8... 5. 2 See See Eee eee 10 
10. “Beak” long; pedicel also long (2-6 mm) and slender .......... Geastrum pectinatum, p. 702 
ORIN as above. He. M...., Geastrum nanum & others (see G. pectinatum, p. 702) 


11. Fruiting body small, typically less than 3 (4) cm broad when expanded; spore case typically 
Se Ue CE. | fe 12 
11. Fruiting body larger, typically 2-6 cm or more broad; spore case typically 1-2.5cm broad = 13 


12. Fruiting body usually with 8-12 rays ....... Geastrum minimum (see G. fornicatum, p. 701) 
12. Fruiting body usually with 4-6 rays ...... Geastrum quadrifidum (see G. fornicatum, p. 701) 


13. Fruiting body with 4-5 (6) rays (but the tips may split) that are usually attached to a “cup” of 
tissue, mycelium, and debris; fruiting body poised on the tips of its rays when mature; apical 


pore or mouth more or less same color as rest of spore case ... Geastrum fornicatum, p. 701 
13. Fruiting body usually with 6-12 rays, or if with fewer rays then notasabove ........... 14 
14. Mouth area usually delimited (set off from rest of spore case), sometimes paler in color than rest 
Olemele cise ms . Se Cees See Geastrum limbatum (see G. pectinatum, p. 702) 
14. Mouth area not clearly delimited ......... Geastrum rufescens (see G. pectinatum, p. 702) 


*Captain Charles Mcllvaine, as usual, casts a dissenting opinion, saying of Astraeus hygrometricus:“ when young** 
it is, when cooked, soft and creamy inside. The outer part is tough and semi-glutinous but of pleasant texture. It 
has not a marked flavor, but makes a succulent dish.” (Does this make any sense to you?) 


**] mmature earthstars are not commonly found because they’re inconspicuous and often develop underground. 
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15. Fleshy upper (inner) layer of rays often breaking away to form a broad cup or saucer around 


DUS IS CUS Oe C: \ ——rt.  S ieeereer Geastrum triplex, p. 703 
[ou NOUas above. spotercasemneot seated iA SUCEPMPM cc. Me nce Meee ee tee ese 16 
16. Mouth area sharply delimited (i.e., witha circular zone around it) .................... 17 
lo, Mouthnotsharply delimited .........8.%. Geastrum fimbriatum (see G. saccatum, p. 703) 
17. Mouth with distinct radial grooves Geastrum campestre (see Astraeus hygrometricus, p. 705) 
17. Mouth not grooved, but often silky-fibrillose ................ Geastrum saccatum, p. 703 
18. Spore case mounted on several pedicels (short stalks) ....... Myriostoma coliforme, p. 704 
18. Spore case sessile (stalkless) ..... Geastrum pluriosteum (see Myriostoma coliforme, p. 704) 


Geastrum fornicatum (Acrobatic Earthstar) 


FRUITING BODY round or flattened when young and incrusted with debris, the outer 
wall (peridium) then splitting into 3-6 (usually 4 or 5) rays which peel back and under until 
they’re more or less erect. Mature fruiting body 3-6 cm broad and 5-10 cm high, usually 
poised on the pointed tips of its rays, the tips joined to a concave mycelial mat or “cup” 
which has a grayish interior and debris-incrusted exterior and may be broken into rays 
itself. RAYS not hygroscopic; underside usually smooth and tan to brown; upper surface 
chocolate-brown to dark brown or nearly blackish, but peeling off in patches to reveal the 
smooth, paler brown or tan undersurface. SPORE CASE 1-2.5 cm broad, round or 
somewhat flattened to urn-shaped, mounted on a pedicel (short stalk), often with a 
compressed collar underneath it (at the top of the pedicel); surface brown to dark choco- 
late brown, finely velvety; rupturing at the top to form a fairly large, irregularly torn or 
lacerated pore. SPORE MASS chocolate-brown to blackish-brown and powdery at 
maturity. Spores 3-5 microns, round, warted. 


HABITAT: Scattered to densely gregarious in humus under trees, on rubbish, around 
stables and other waste places, etc.; widely distributed, but apparently rare except in 
southern California and the Southwest, where it is quite common. In our area I have 
found it in only one locality—under oaks where there is run-off from a bathing area for 
horses—but it fruits there by the hundreds and can be found every month of the year. In 
New Mexico it is quite common under juniper. 


Geastrum fornicatum, mature specimens perched on the tips of their rays. Note how the rays peel 
in patches and how the specimensat left are firmly attachedto amatorcup of mycelium and debris. 
See p. 699 for another photograph of this acrobatic species. 
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EDIBILITY: Inedible, but makes an extraordinary ornament or conversation piece (it 
is easily dried). 


COMMENTS: One of the most distinctive of all fleshy fungi, this earthstar is a true 
pleasure to find. Mature individuals defy description, but look something like a cross 
between a flat tire and a ballet dancer. The tendency of the rays to stand erect on their tips 
(like a ballet dancer) plus the membranous mycelial cup (“flat tire”) to which they’re 
attached are the principal fieldmarks. Because of the likeness to a human figure, it 
was named Fungus anthropomorphus when first described in 1688.S pecimens are some- 
times found with only one or two “arms” extended, as if they were putting out tentative 
“feelers” before committing themselves completely (and irrevocably) to exposure. Other 
species: G. quadrifidum (also called G. coronatum) is a similar but somewhat smaller 
species with a well-defined, conical mouth that is paler than the rest of the spore case; it is 
also equipped with a mycelial “cup” and is widely distributed. G. minimum, which may or 
may not be a diminutive form of G. coronatum, has 8-12 rays and usually lacks a mycelial 
cup; it occurs commonly intheS outhwest under pinyonand juniper. For otherspecies with 
a pedicel beneath the spore case, see G. pectinatum. 


Geastrum pectinatum (Beaked Earthstar) 


FRUITING BODY round to flattened when young, the outer wall (peridium) then split- 
ting into 5-12 rays (usually 6-10) which peel back and under or stand upright; 3-6 cm broad 
when expanded. RAYS not hygroscopic, copiously incrusted with mycelial matter and 
debris on underside (exterior); upper surface brown to grayish-brown, fleshy, cracking 
irregularly or flaking off as it dries, revealing the smooth undersurface. SPORE CASE 
0.5-2 cm broad, round to somewhat urn-shaped, mounted on a prominent pedicel; sur- 
face more or less smooth, lead-colored to purple-brown, but often appearing paler froma 
hoary sheen; underside sometimes striate or grooved near the pedicel; rupturing to form 
a prominent apical pore that is beaklike (more or less conical) and strongly grooved or 
furrowed longitudinally. Pedicel slender, 2-6 mm long, sometimes with a collar or ring 
around its middle or base. SPORE MASS brown and powdery when mature. Spores 
4-6 (7) microns, round, warted. 


HABITAT: Solitary or in groups in humus under trees, especially conifers suchas juniper, 
or less commonly in the open; widely distributed but not common, fruiting after rains but 
persisting for weeks or months. I have found it (or something very similar) in New Mexico. 


EDIBILITY: Too tough to be edible. 


COMMENTS: The prominent pedicel and “beaked” mouth of the spore case distinguish 
this earthstar from most others. The rays are not hygroscopic, and their tips are not joined 
to a mycelial “cup” as in G. fornicatum. Other earthstars with a pedicel and grooved 
mouth include: G. striatum (=G. bryantii), similar but typically with a prominent collar 
at the base of the spore case (where it meets the pedicel); G. nanum (=G. schmidelii), also 
similar but much smaller (up to 2.5 cm broad) and more common, with a shorter “beak” 
and a short, thick pedicel; G. smithii, common in the Southwest, with a flattened-conical 
mouth seated in a well-defined, depressed area; and G. xerophilum, also common in the 
Southwest (but usually growing in the desert), with a short pedicel (if any) and a granular 
spore case. Two species with a non-grooved mouthshould also be mentioned: G. limbatum 
is a medium-sized to fairly large species with a well-defined fibrillose (but not grooved 
or beaked) mouth and 6-12 rays(more than G. fornicatum—see photo on p. 703). Itcomes 
in a striking dark brown to black version that is common in the Southwest, and a paler 
(pinkish-buff to brown) form that is more widely distributed. G. rufescens, on the other 
hand, has a poorly-defined, often fringed or torn mouth and a short or indistinct 


Left: Geastrum limbatum (see comments under G. pectinatum). Note the numerous rays and the 
pedicel (short stalk) below spore case. Right: Geastrum triplex, mature specimen. The “saucer” 
around the spore case is distinctive. 


pedicel. It is fairly large (5-10 cm broad) and is more common in eastern North America 
than in the West. All of these are better eyed then fried. 


Geastrum triplex (Saucered Earthstar) 


FRUITING BODY round to flattened or bulblike when young, the outer wall splitting 
at maturity into 4-8 rays which unfold and then bend under the spore case; 3-10 cm broad 
when expanded. RAYS not hygroscopic, usually free of adhering debris on underside; 
upper surface with a rather thick, fleshy, pinkish to tan or brown layer that cracks into 
patches, the central region usually breaking loose to form a broad cup or saucer around 
the spore case. SPORE CASE 1-3 cm broad, round or flattened, sessile (zot mounted on 
a stalk); pale to dark tan, grayish, or even reddish-brown, rupturing through an apical 
pore which is often paler, slightly raised, and radially fibrillose. SPORE MASS deep 
brown to smoky-brown and powdery when mature. Spores 3.5-4.5 microns, round, 
warted. 


HABITAT: Solitary or in groups in forest humus and under trees (usually hardwoods); 
widely distributed and common in some regions. I have found it only twice in our area 
(in the fall and winter), but have seen large fruitings under aspen in the Southwest. 


EDIBILITY: Supposedly edible when immature (white inside), but like all earthstars, 
rarely found in that stage, and too tough and fibrous to eat when older. 


COMMENTS: Also known as G. indicum, this relatively large, attractive earthstar is 
distinguished by the shallow cup or “saucer” that often forms around the base of the spore 
case. There seems to be a great deal of variation in the extent to which the fleshy upper 
surface of the rays cracks, and those which don’t crack and lack a saucer can be confused 
with G. saccatum and G. fimbriatum (which, however, are often smaller). For other 
relatively large, non-hygroscopic earthstars, see comments under G. pectinatum. 


Geastrum saccatum (Sessile Earthstar) 


FRUITING BODY round, flattened, or bulblike when young, the outer wall splitting 
at maturity into 4-8 rays which unfold and then bend back under the spore case; (1.5) 2-5 
cm broad when expanded. RAYS not hygroscopic, rather rubbery when fresh, relatively 
clean and buff to pale tan on underside; upper surface fleshy, pallid becoming pale tan, 
pinkish, or ochre-brown; sometimes cracking. SPORE CASE 0.5-2 cm broad, round to 
somewhat flattened, smooth, sessile (without a stalk or pedicel), papery, pallid to buff, 
dull grayish, or brownish; rupturing through an apical pore that is often paler in color 
and set off from the rest of the spore case by a circular line, ridge, or groove; pore usually 
raised and fibrillose. SPORE MASS brown and powdery when mature. Spores 3.5-5 
microns, round, warted. 
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Left: Geastrum saccatum lacks a pedicel and “saucer,” but features a circular zone around the pore 
at top. The rays often bend under the spore case as shown in photo at right. Right: Geastrum fim- 
briatum resembles G. saccatum, but lacks circular zone (see comments under latter species). 


HABITAT: Solitary, scattered, or in groups in humus under trees (especially conifers), 
in woods, or occasionally in the open; widely distributed. This species and G. fimbriatum 
(see comments) seem to be the most common Geastrums in our area. They fruit mainly 
in the fall and winter, but persist for weeks or months without decaying. 


EDIBILITY: Inedible in the mature state in which it is usually found. 


COMMENTS: The spore case in this species has neither the pedicel (short stalk) of G. 
fornicatum and G. pectinatum, nor the saucer of G. triplex, and the rays are not hygro- 
scopic. There are several similar species, including: G. fimbriatum (=G. sessile), often 
slightly darker, with a torn or fringed apical pore that is not set off by a circle, usually 
growing under trees and widely distributed; and G. rufescens and G. xerophilum, both 
of which may have a slight pedicel (see comments under G. pectinatum for more details 
on these species, and also note the hygroscopic Geastrums discussed under Astraeus 
hygrometricus, most of which lack a pedicel). 


Myriostoma coliforme — (Saltshaker Earthstar) 


FRUITING BODY round to flattened when young, the outer wall (peridium) splitting 
into 5-14 pointed rays which open out; 2-12 cm broad when expanded. RAYS not hygro- 
scopic; more or less smooth on underside(exterior), but often covered with dirt near base; 
inner (upper) surface with a brown to cinnamon fleshy layer that weathers or peels away, 
revealing the paler (buff) undersurface. SPORE CASE 1-5 cm broad, round to somewhat 
flattened, usually mounted on several slender, short, sometimes inconspicuous pedicels 
(columns); surface minutely roughened, brown to silvery-brown or grayish in age, rup- 
turing through several to many mouths or pores, mostly on the upper portion(the number 
of mouths often corresponding to the number of pedicels). SPORE MASS powdery and 
brown at maturity. Spores 4 microns, round, warted. 


HABITAT: Solitary or in groups in sandy soil, sometimes under trees, fruiting after 
heavy rains but persisting year-round; widely distributed. It is usually listed as rare, but 
is not uncommon in New Mexico, where I have seen it in the summer and fall. 


EDIBILITY: Not edible. 


COMMENTS: This fungal rarity can be recognized with clarity by its saltshaker-like 
spore case mounted on several short columns. Most taxonomists place it alongside 
Astraeus in the Sclerodermatales because of certain microscopic features. Geastrum 
pluriosteum is a rare southwestern earthstar that forms one to several pores ona stalkless 
spore case. 


704 


Astraeus hygrometricus, mature specimens. Ten minutes before this picture was taken, the fully 
expanded individuals were curled up into tight “fists” like the one in foreground. However, a quick 
“bath” caused the “fists” to unclench. Note the roughened surface of the spore case. 


A straeus hygrometricus (Hygroscopic Earthstar) 


FRUITING BODY round to flattened when young, the outer wall splitting at maturity 
into 6-15 pointed rays; 1-5 (8) cm broad when fully expanded. RAYS hygroscopic (un- 
folding in wet weather and closing up over the spore case in dry weather), often unequal in 
length, tough and leathery when moist, hard when dry; underside (exterior) fibrillose, 
usually with adhering sand and sometimes with black hairlike threads (rhizomorphs) at 
base; upper surface (interior) at first smooth, but often developing numerous cracks, 
pale tan darkening to brown, gray, or blackish-brown. SPORE CASE 0.5-3 cm broad, 
round or somewhat flattened, sessile (without a stalk), thin and papery; surface whitish 
to grayish or brownish and roughened by particles (and/ or finely reticulate); rupturing 
at maturity through an irregular or poorly defined apical pore or slit. SPORE MASS 
brown to cocoa-brown and powdery when mature. Spores 7-11 microns, round, finely 
warted. 


HABITAT: Solitary, scattered, or gregarious in old fields, sand or sandy soil, pastures, 
roadsides, waste places, etc.; worldwide in distribution. It grows from sea level to above 
timberline, from verdant pastures to desert wastelands. In our area it fruits mainly in the 
fall, but the tough fruiting bodies persist for months without decaying. I have seen hundreds 
of spiderlike fruiting bodies in Arizona under pinyon pine, but when the weathered, 
blackened outer skins (rays) are found without their spore cases, they look like old tire 
patches. 


EDIBILITY: Indisputably inedible because of its toughness. 


COMMENTS: This veritable barometer is the most theatrical of all the earthstars. A few 
minutes’ immersion in water will open up old, dried-up specimens that seem as tightly 
closed as clenched fists. It is distinguished from A. pteridis by its smaller size (but see 
comments under that species). There are also several hygroscopic species of Geastrum 
that have spores /ess than7.5 microns in diameter. They grow mainly in arid climates(e.g., 
the deserts of the West), but a few are more cosmopolitan. Several of these Geastrums can 
be distinguished from A. hygrometricus by the presence of a prominently grooved apical 
pore, e.g., G. drummondii, with a granular spore case; G. umbilicatum, with a smooth 
spore case; and G. campestre, with a roughened spore case and sometimes a short pedicel 
(stalk). Others have a fibrillose or fringed pore, e.g., G. mammosum, especially common 
in the Southwest under pinyon and juniper; G. recolligens, very similar, but found in sand 
or waste places; and G. arenarium, also in sand or deserts, but only slightly hygroscopic. 
Still others have a naked mouth (merely a puncture or slit) like that of A. hygrometricus. 
One of these, G. floriforme(=G. delicatus) is widely distributed and occurs in our area, but 
can be separated from A. hygrometricus by its small(up to 1.5 cm broad), smoother spore 
case and smaller spores. 
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Astraeus pteridis, mature specimen. This species is much larger than A. hygrometricus and often 
has a more pronounced crazy-quilt pattern on its rays. Note how the spore case disintegrates irregu- 
larly. (Joel Leivick) 


Astraeus pteridis (Giant Hygroscopic Earthstar) 


FRUITING BODY round or somewhat flattened when young, the outer wall then split- 
ting into 6 or more rays; 5-15 cm or more broad when fully expanded. RAYS hygroscopic 
(unfolding in wet weather, closing up over the spore case in dry weather), thick (3-6 mm), 
tough and leathery becoming hard or woody when dry; exterior (underside) with a thin 
coating of matted brownish fibrils which may or may not wear away; upper surface (in- 
terior) often conspicuously cracked or fissured transversely to form a checked pattern; 
tan when fresh (but dark brown in the cracks), darker overall inage(but weathered speci- 
mens sometimes whitened). SPORE CASE2.5-5 cm broad, round orsomewhat flattened, 
sessile (not seated on a stalk); at first roughened, veined, or fibrillose, but soon smooth or 
merely roughened; grayish-brown to brown; rupturing irregularly in age, 1.e., not forming 
a distinct pore. SPORE MASS dark brown and powdery when mature. Spores 8-12 
microns, round, warted. 


HABITAT: Solitary, widely scattered, or in groups on ground, usually along roads, rail- 
road tracks, in waste places, old fields, etc., but sometimes in woods; known only from 
western North America. In our area it is fairly common year-round. 


EDIBILITY: Much too leathery or woody to be edible. 


COMMENTS: The thick rays which are frequently checkered like a crooked crossword 
puzzle plus the large size and irregular rupturing of the spore case distinguish this im- 
pressive species from its more mundane cousin, A. hygrometricus, and other hygroscopic 
earthstars. However, the two species seem to intergrade in our area (e.g., you can find 
fairly large, uncheckered specimens), and consequently some earthstar authorities “re- 
duce” A. pteridis to a variety of A. hygrometricus. For some inexplicable reason, the 
fructifications remind me of “tribbles”’—those lovable but relentlessly prolific creatures 
of “Star Trek” renown. 
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SCLERODERMA (Earthballs) 


Medium-sized to fairly large fungi found in humus, soil, sand, or on rotten wood. FRUITING 
BODY more or less round to oval, lobed, or with a stemlike base; rupturing irregularly in old age 
or splitting into starlike rays or sometimes forming an apical pore or tear. PERIDIUM usually 
one-layered and typically thick, tough, and rigid when fresh; smooth or wrinkled or with scales, 
typically yellowish to brown but sometimes whitish. STERILE BASE absent, but a stalklike base 
composed of tough mycelial fibers often present. SPORE MASS initially white and very firm, 
but in most cases soon becoming gray to purple-black (sometimes marbled with paler veins) and 
remaining firm, then eventually becoming powdery and sometimes browner. Spores more or less 
round, spiny and/ or reticulate, nor borne ina hymenium. Capillitium absent or rudimentary. 


ALSO known as the thick-skinned or hard-skinned puffballs, the earthballs superficially 
resemble the true puffballs (Calvatia, Lycoperdon, etc.), but differ in several fundamental 
respects. Their peridium (skin) is typically hard (rindlike) when fresh and tough or 
leathery in age, and the spore mass becomes colored (usually purple-gray to black) at 
an early age while remaining firm. In the puffballs, on the other hand, the peridium is 
often thin and papery in age and the spore mass becomes soft or mushy as it ripens 
(darkens). There are other differences as well. In Scleroderma there are no specialized 
threadlike cells (capillitium) in the spore mass, the exterior of the spore case lacks the spines 
or soft particles found in many puffballs, and there is no sterile base, though a stalklike or 
rootlike mass of tough mycelial fibers is often present. These differences have led most 
taxonomists to group the Sclerodermas in a separate order, the Sclerodermatales, along 
with several other genera such as Pisolithus. 

As their name implies, earthballs are often buried or partially buried before maturity, 
leading to possible confusion with the false truffles (Hymenogastrales & Allies). The 
spore mass, however, becomes powdery in old age and the thick, tough peridium is dis- 
tinctive. The deer truffles (Elaphomyces) also have a thick peridium, but tend to grow 
deeper in the ground, lack a distinct basal point of attachment, and bear theirsporesinasci. 

Sclerodermas are common and ubiquitous, but are not as conspicuous as the true 
puffballs. Their nomenclature is very confused. Over 150 species have been described 
but ina 1970 monograph, Gaston Guzman condenses them into a mere 21 widespread, 
polymorphic species. However, even with only 21 species to choose from, identification is 
difficult without a microscopic examination of the spores. The genus is divided into three 
“sections” based on whether the spores are echinulate (spiny), reticulate (covered witha 
network of ridges), or acompromise between the two, and species in the different sections 
resemble each other closely. 

Many Sclerodermas are thought to be mycorrhizal, but they can grow almost any- 
where—in woods or at their edges, under planted trees and shrubs, in sand and asphalt, 
along roads and trails, on exposed hillsides, around old stumps, etc. In our mild climate 
they occur year-round, but seem to favor warm weather. Three representative species are 
described here(one from each “section”) and several others are discussed. Sedecula, arare, 
smooth-spored, underground genus possibly related to Scleroderma, 1s also keyed out. 


Key to Scleroderma 


1. Spore mass (interior) divided into large irregular chambers by tough cordlike veins (which may 
turn into coarse black mycelial cords at base); fruiting body 2-9 cm broad, oval to cushion- 
shaped; exterior often pitted or split in age, whitish to grayish to olive-buff or yellowish (but 
often blackening in age); spore mass black and powdery to slightly gelatinous when mature; 
spores 20-28.5 = 11-16 microns, smooth, widespread under western conifers (especially in 
mountains), but rather rare; usually growing underground ........... Sedecula pulvinata 

I. Notas above; mature spores ornamented; found underground or above;common ....... 2 


2. Fruiting body growing underground, typically without an obvious basal point of attachment to 
substrate; peridium (skin) sometimes marbled in cross-section; spores borne inside asci (but 
ASCO ORMISIMCeNAUITG Mees RRR WM ec ee bck eae (see Elaphomyces, p. 862) 

2. Notas above; fruiting above the ground, or if underground then usually with an obvious base or 
point of attachment; peridium no/ marbled in cross-section; spores borne on basidia .... 3 
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3. Peridium (skin) very thick (3-10 mm), rupturing into starlike lobes in old age; fruiting body 


medium-sized to large; spores partially reticulate ............. S. geaster & others, p. 710 
3. Not as above; either peridium thinner (averaging 1-4 mm) or not rupturing into starlike lobes; 
fruiting body fairly small to medium-sized (rarely large) ..............- 2s ee ee ee eee ee 4 


4. Fruiting body with a long “stalk” composed of tough strands and fibers that totals at least half 
(and usually three-quarters) of the fruiting body’s total height; spores reticulate; found in 


sandidunesor sandy soll 9... ......5) a eee S. macrorhizon (see S. citrinum, below) 

Not as above (“stalk” if present shorter and/ or habitat different) ...................... 5 

5. Peridium (skin) covered with prominent inherent rosette-like scales (i.e., each scale often with 
a central wart); widespread, but especially common in forests (see Color Plate 190) ...... 6 

5. Not as above; peridium typically smooth (at least when young) but often becoming fissured 
or cracking and jeelume toMorm scales ASC fy we. se hk es ee > ee ae i 

6. Peridium(skin) rather thin(typically less than2 mm), usually rupturingin old age througha pore 
or slit at top; spores spiny ......... S. verrucosum& S. areolatum (see S. citrinum, below) 

6. Peridium fairly thick (usually 14 mm), rupturing into lobes in age or forming an irregular 
Pore; spores TetieGiaten ef... ox oes 1 a ee ee eee es S. citrinum, below 

7, Spores spiny ut mot neticulate <... 00.54 2. e602 ee het sk S. cepa group, p. 709 
7. Spores reticulate or partially reticulate ...... S. bovista & others (see S. cepa group, p. 709) 
Scleroderma citrinum (Common Earthball) Color Plate 190 


FRUITING BODY 2-10 (12) cm broad and 2- cm high, round or somewhat flattened, 
the underside often with a stemlike base composed of ridges, mycelial fibers, and/ or 
adhering debris; eventually cracking into lobes to form an irregular pore, the lobes not 
normally bending outward or unfolding appreciably. PERIDIUM (skin) hard and fairly 
rigid (rindlike), 1-3 mm thick, white when sectioned but usually staining pinkish (if fresh); 
surface yellow-brown to dingy yellow to ochre or tan and cracked or arranged into 
prominent, inherent scales which often have a smaller, central wart. SPORE MASS 
white when very young, soon gray to purple-gray with whitish veins often running through 
it, then dark purple-gray to purple-black or black and still solid and firm; eventually 
becoming powdery and blackish-brown. Spores 8-13 microns, round, strongly reticulate. 


HABITAT: Solitary, scattered, or in groups or clumps on ground and rotten wood, 
usually in forests but sometimes in gardens or in sandy or disturbed soil; widespread and 
the most common of all Scleroderma species. Although it is more typically a northern 
than a southern species, I have seen enormous fruitings in the Great Smoky Mountains 
of Tennessee. In our area I have found it in a garden in October, but it is rare—at least 
in comparison to other species. 


EDIBILITY: Poisonous! If eaten raw or consumed in quantity it causes nausea, vomiting, 
diarrhea, and even chills or cold sweats. Nevertheless, it has been used by some unscrupu- 
lous individuals to adulterate truffles. 


COMMENTS: Also known as S. aurantium and S. vulgare, this earthball is easily 
recognized by its scaly, yellow-brown, rindlike skin that tends to stain pinkish when cut, 
and the purple-black spore mass (see color plate). It might be mistaken for an edible puff- 
ball, but is only rarely found while still white inside. The scales often looked embossed 
(i.e., with a central wart), a character that helps distinguish it from scaly specimens of 
S. cepa, S. bovista, etc. (see comments under S. cepa). Other species: S. macrorhizon has a 
long “stalk” composed of tough strands and fibers and grows exclusively in sand (often 
in sand dunes!). It is widely distributed in northern latitudes and has spores similar to 
those of S. citrinum, but slightly larger. S. verrucosum and S. areolatum (-S. lycoper- 
doides) are smallish species with a thin (up to | mm thick), delicately scaly peridium that 
usually ruptures in old age through an apical pore or tear. Both have spiny rather than 
reticulate spores, and a stalklike, fibrous base, and are widely distributed under hard- 
woods or sometimes conifers. (In S. verrucosum the spores are 7-11 microns in diameter; 
in S. areolatum they are 10-18 microns.) 


Scleroderma cepa group. Note thick, relatively smooth skin and dark (purple-black) interior when 
young. Also note how the older specimen at right is beginning to split open. These specimens stained 
burgundy when rubbed, especially near base (staining is visible in middle specimen). 


Scleroderma cepa group (Smooth Earthball) 


FRUITING BODY 1.5-8 (10) cm broad and/or high, more or less round to somewhat 
flattened or lobed (often broader than it is high), the underside often—but not always— 
with a rootlike or stalklike base made up of tough mycelial fibers and adhering debris; 
eventually rupturing irregularly or splitting at the top into lobes which may peel back 
slightly. PERIDIUM (skin) hard and fairly tough (rindlike) when fresh, !-3 mm thick, 
white in cross-section but often staining reddish-pink to vinaceous when cut (if fresh). 
Surface whitish or pallid, soon becoming buff, yellowish, straw-colored, or brownish, 
often staining reddish or vinaceous when rubbed (especially the underside), then dis- 
coloring brownish; smooth when young, often becoming areolate (cracked to form scales) 
in age or where exposed to light (especially on top). SPORE MASS white and very firm 
when young, soon becoming black or purple-black (sometimes with paler veins) while 
remaining firm, then eventually becoming powdery and somewhat paler or browner. 
Spores 7-12 microns, round, spiny but not at all reticulate. 


HABITAT: Solitary, scattered, or gregarious under trees (both hardwoods and conifers), 
in woods or cultivated areas, along roads, in gardens, lawns, etc.; widely distributed. 
In our area this species and its numerous look-alikes (see comments) are common year- 
round ina variety of habitats, but seem especially prevalent under pine and/ oreucalyptus. 


EDIBILITY: Poisonous! Chanterelle picker and Russula-kicker Bob Sellers of Santa 
Cruz, California, ate a small piece of S. /aeve (see comments) under the impression that all 
“puffballs” were edible. Twenty minutes later he broke into a cold sweat, felt nauseous, 
and started vomiting. After expelling the offender, he recovered quickly. 


COMMENTS: There are a number of microscopically distinct Sclerodermas that will 
more or less fit the above description. Collectively they can be recognized by their pallid 
to buff or yellow-brown peridium that is initially smooth but may crack into scales as it 


Scleroderma cepa group. These specimens differ from those in above photo in their more highly 
developed “stalk” composed of tough fibers. Microscopically, however, they are indistinguishable. 
Left: Fairly young specimens. Right: An older individual which has split into lobes or “rays.” 
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is exposed (the scales are not inherent as in S. citrinum), by their tough rindlike skin, and 
by their firm purple-black spore mass when young. Features such as the tendency of the 
peridium to stain reddish when rubbed and the presence or absence of a “stalk” composed 
of mycelial fibers seem to vary according to environmental conditions. Other species: 
S. flavidum is considered by some Scleroderma-scholars to be a form of S. cepa. It is 
microscopically identical, but does not usually bruise reddish and normally splits open 
into starlike lobes which bend back to expose the spore mass. S. laeve closely resembles 
the “true” S. cepa, but has slightly larger spores (9-15 microns); it appears to be the most 
common Scleroderma in our area. S. albidum is also similar, but has even larger spores 
(12-17 microns). S. reae, which favors arid habitats and ruptures irregularly, can be dis- 
tinguished microscopically by its partially reticulate spores(9-18 microns). S. floridanum 
also has partially reticulate spores, but is tropical and subtropical and ruptures stellately 
(1.e., splits into starlike lobes). There are also four farflung Sclerodermas with completely 
reticulate spores: S. bovista, which sometimes develops blackish spots or stains in old 
age and has spores 9.5-16 microns broad;S. fuscum, which favors conifers and has spores 
averaging 13.5-19.5 microns; S. hypogaeum (=S. arenicola), a common vinaceous- 
staining conifer-lover that often grows underground and has an unusually thick peridium 
and spores 18-23 microns broad; andS. michiganense, which has spores like S. hypogaeum 
and often grows underground, but has a thinner peridium and favors hardwoods. All of 
the above species are widespread and vary considerably in size, form, and scaliness, and all 
but the latter species may stain reddish or vinaceous when bruised. They should be con- 
sidered poisonous until proven otherwise. Also see the species listed under S. citrinum. 


S'cleroderma geaster (Dead Man’s Hand) 


FRUITING BODY 4-15 cm broad or high when closed, 12-30 cm broad when expanded 
(after rupturing); at first round to oval (but often somewhat flattened orirregularly lobed), 
eventually splitting into several (usually 4-8) coarse, irregular, thick rays which curl back 
in starlike fashion to expose the spore mass. PERIDIUM (skin) very thick (3-10 mm) and 
firm and tough when fresh; exterior whitish becoming yellowish, straw-colored, or 
brownish, roughened or somewhat hairy, often with adhering debris and often fissured 
or cracked into scales, especially in age; interior (upper side of rays) brownish becoming 
blackened and empty in old age; base often attached to the soil by a mycelial “root” of 
tough fibers. SPORE MASS at first firm and pallid, soon dark gray to purple-black 
or black (and still firm), eventually becoming brown to dark brown or purple-brown 


Scleroderma geaster (=S. polyrhizon), mature but rather small specimens that have split into rays. 
In this stage they might be mistaken for old cup fungi, but usually contain traces of spore powder. 


Scleroderma geaster (=S. polyrhizon), young specimens which have yet to split open. N ote how thick 
the skin is! These were found along a road with Pisolithus tinctorius (p. 712). 


and powdery. Spores (5) 6-11 (12) microns, round, with warts or spines that often form 
incomplete lines or ridges (1.e., partially reticulate). Peridium containing few if any thick- 
walled hyphae. 


HABITAT: Solitary, scattered, or in groups on hillsides, along roads, in ditches, poor 
soil, sand, asphalt, gravel, etc.; often buried or partially buried before maturity. It is 
widely distributed and quite common in our area, especially in sandy soil. It usually ap- 
pears in the fall, but the thick tough skins take a long time to decompose. 


EDIBILITY: Poisonous? This is one fleshy fungus I’ve never been tempted to eat! 


COMMENTS: The large size and tough skin that splits into coarse, thick rays are the 
telltale traits of this bizarre fungus. It is also known (more correctly) as S. polyrhizon 
or S. polyrhizum. It rivals Pisolithus tinctorius (“Dead Man’s Foot”) for grotesque- 
ness. The two thrive in similar milieu—asphalt, sand, poor soil, etc.—-and make a well- 
matched if not exactly charming couple. It might be mistaken for a large cup fungus(e.g., 
Sarcosphaera), but it usually has traces of the powdery spore mass to distinguish it. The 
rays lack the intact inner spore case characteristic of the earthstars, and there may or 
may not bea stemlike base of mycelial fibers. It can also be confused with Mycenastrum 
corium, but that puffball has a thick white felty outer peridium and a smooth, purple- 
brown inner one which splits into lobes at maturity. Other species: S. texense (=S. fur- 
Jfurellum) is a very similar, thick-skinned species with a scalier (often shingled) exterior 
and thick-walled hyphae in the peridium; it hasa more southerly(tropicaland subtropical) 
distribution but also occurs on the west coast. S. flavidum(see comments under the S. cepa 
group) also splits in starlike fashion, but is muchsmaller, withathinner(about | mmthick) 
peridium that is tawny and more or less smooth. 


PISOLITHUS & DICTYOCEPHALOS (Oddballs) 


Medium-sized to fairly large terrestrial fungi found mostly in poor soil. FRUITING BODY 
variously shaped at maturity. PERIDIUM variously colored and rupturing irregularly in old age. 
STERILE BASE absent, but a stalk often present. VOLVA absent (Pisolithus) or often present 
(Dictyocephalos). SPORE MASS either composed of numerous small capsules (peridioles) or 
divided up into numerous “cells” or chambers; brown and powdery at maturity, the peridioles or 
“cell” walls mostly disintegrating. Spores more or less round, warty or spiny. Capillitium absent. 


THESE two oddballs are easily distinguished from puffballs and earthballs by the struc- 
ture of their spore mass. In Pisolithus there are hundreds of small spore-containing cap- 
sules (peridioles) imbedded in the fruiting body. The peridioles disintegrate, however, 
so they are best seen by making a lengthwise section of a fairly young specimen. The 
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fruiting body is internally sticky when young, but at maturity it becomes crumbly and 
protrudes from the ground like a dusty stump, half-rotted root, or ball of dried-up dung. 
Dictyocephalos is just as unsightly, but has a long, woody stalk. It is likely to be mistaken 
for a stalked puffball at first glance, but its spore mass is divided into numerous “cells” 
or chambers. Most of the chamber walls disintegrate, but the lowermost ones can often 
be seen after the spore mass has dispersed. In each genus there is a single variable species 
with a worldwide distribution. 


Key to Pisolithus & Dictyocephalos 


|. Fruiting body witha long, tough or woody stalk; volva often present at base of stalk; spore mass 
chambered when young; found mostly indeserts ...... Dictyocephalos attenuatus, p. 713 
|. Fruiting body lacking a volva and true stalk (but often with an elongated stalklike sterile base); 
spores borne in numerous lentil-like capsules imbedded in upper part of fruiting body (best 
seen when young); widespread in poor soils, along roads, etc. .. Pisolithus tinctorius, below 


Pisolithus tinctorius (Dead Man’s Foot) _—_ Color Plates 185, 189 


FRUITING BODY 5-30 cm or more high and 4-20 cm broad, at first round to pear- 
shaped, then club-shaped (1.e., usually but not always with a narrowed, rooting base or 
“stalk”), finally breaking up in age or taking on the appearance of a large dusty root or 
stump; odor mild to aromatic or unpleasant, depending on the age. SPORE CASE with 
a thin, brittle peridium (skin) that is variously colored (but usually yellowish, purplish, 
olive-black, or brown) and often lustrous and soon ruptures irregularly or flakes away. 
Upper portion of fruiting body containing hundreds of seedlike peridioles which gradually 
disintegrate, turning into a crumbly or dusty mass of brown spores (the disintegration 
process starts at the top of fruiting body and proceeds downward). Peridioles small (24 
mm long), elongated to oval or circular, whitish to greenish-yellow, yellow, brownish, or 
vinaceous, at first imbedded in a sticky dark or blackish substance which dries out and 
becomes brittle or crumbly at maturity. Lower portion of fruiting body typically con- 
sisting of a fibrous, stalklike, persistent, sterile, rooting base which may have coarse 
greenish-yellow mycelial fibers attached. VOLVA absent. SPORE MASS powdery when 
mature, dark brown to cinnamon-brown. Spores 7-12 microns, round, warty or spiny. 


HABITAT: Solitary, widely scattered, or in small groups on or along roads, in waste 
places, and in hardpacked, poor, sandy, or gravelly soil; very widely distributed, but 
especially common in California and the Pacific Northwest (the largest fruitings ve seen 
were in the Siskiyou Mountains of northern California). In our area it fruits chiefly in 
the late summer and fall, but is slow to decay and can be found most any time. It forms 
mycorrhiza with a wide range of trees and shrubs (oak, pine, etc.) and is said to be of value 
in reforestation projects. 


EDIBILITY: Not recommended. In Europe it is known as the “Bohemian Truffle” and 
used as an aromatic seasoning when unripe, and in China it is employed medicinally. It 
is scarcely appetizing, however, and should be tried very cautiously, if at all. The name 
tinctorius reflects its use as a dye—a variety of rich colors (mostly browns and golds, but 
also blacks and dark blues) can be obtained, depending on the mordants used and the 
type of soil in which it is found. 


COMMENTS: This dusty monstrosity is among the most distinctive and memorable of 
all the fleshy fungi. Young specimens are somewhat puffball-like (1.e., pear- or club- 
shaped), but are easily told by the hundreds of seedlike peridioles they contain (see Color 
Plate 185). In this stage the peridium often has a beautiful metallic luster. Older spe- 
cimens, on the other hand, can be recognized from a great distance by their dusty 
brown stumplike stance. Fresh specimens will stain practically anything they come into 


Pisolithus tinctorius. When young this monstrosity is puffball-shaped, but its outer skin ruptures 
(left), exposing the powdery brown spore mass. Old specimens protrude from the ground like dusty 
stumps (right), and bear little resemblance to puffballs or any other fleshy fungi. For other views of 
this distinctive fungus (including a close-up of the lentil-like spore capsules), see the color plates. 


contact with, and the dry spore dust coats everything in the vicinity. This species has a 
penchant for adversity, inevitably fruiting in poor soil, ditches, chaparral, or road cuts 
(often in the company of “Dead Man’s Hand,” Scleroderma geaster), or even bursting up 
through asphalt. As might be expected, it is disdained by many mycologists (“Itis the most 
objectionable of all fungi ...”; “This ugly, stinky fungus ...”), but to me it is one of the most 
enthralling—if not beautiful—of all fungi (I call it“ Dead Man’s Foot” not to demean it, 
but because it looks like one). Its wide distribution and variable features have resulted 
in a plethora of aliases, including P. arenarius, P. arrhizus, and Polysaccum pisocarpium. 


Dictyocephalos attenuatus (Stalked Oddball) 


FRUITING BODY beginning underground as an “egg” completely encased in a mem- 
brane, the stalk then elongating rapidly and the ruptured outer membrane forminga volva 
at its base. Mature fruiting body consisting of a spore case mounted on a tough stalk. 
SPORE CASE round to somewhat flattened or even depressed on top, or irregular(e.g., 
sometimes with several lobes), 2-6 cm high and 5-13 cm broad, seated ona disclike enlarge- 
ment of the stalk apex which is white to brownish in old specimens. Outer peridium (skin) 
fleshy to slightly gelatinous when young, becoming tougher and developing brown to 
reddish scales or warts which vary from small, flat, and more or less persistent to large, 
pyramidal and deciduous; lower margin sometimes with a hanging “veil” composed of 
adhering tissue stripped from the stalk during expansion. Inner layer of peridium | -2 mm 
thick, usually paler (whitish to buff) than outer peridium, but sometimes darkening inage. 
Upper portion of spore case breaking up into irregular pieces which fall away; lower 
portion tougher and persisting as a more or less bowl-shaped structure. STALK (5) 
10-40 (52) cm long, 2-5 cm thick at apex, equal or more often tapered downward (rarely 
thicker below or bulbous), the base sometimes pointed and free of the volva, sometimes 
with 1-2 rootlike mycelial cords attached; solid (or with insect cavities), sometimes forked 
(with one spore case on each branch), fleshy-tough becoming woody when dry; at first 
white, but becoming brown in age; often grooved, ridged, and/ or flattened and sometimes 
twisted; often cracking, peeling, or curling back to form scales or sometimes even an 
irregular “ring” or “annulus.” VOLVA at base of stalk saclike, but occasionally poorly 
developed or absent; white to tan when fresh, 3-1! cm high; tough, hard, or chalky in age. 
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Dictyocephalos attenuatus. Left: Two typical dusty, mature specimens. The one on the left has lost 
most of its spore case but retains its volva, while the one on the right still has its spore case but has 
lost its volva. Note the well-developed stalk in both specimens. Right: A close-up of the lower part of 
a mature spore mass, showing the hairy or fibrous remains of the walls that originally divided the 
spore mass into numerous small chambers (a feature which separates it from the stalked puffballs). 


SPORE MASS divided up into numerous whitish-walled “cells” (peridioles), but all but 
the lowermost “cell” walls disintegrating, so that the mature spore mass is brown and 
powdery, usually with an unpleasant odor (like decaying fish); lowermost “cell” walls 
often persisting after the spores have been dispersed as flattened, pointed “teeth” on the 
inner surface of the spore case, giving it a pitted or reticulate appearance. Spores 5-7 
microns, round or nearly round, warted or spiny. 


HABITAT: Solitary, widely scattered, or in small groups( often in tufts of 2-5 individuals 
and occasionally two emerging from a single volva) in barren sandy soil or clay, waste 
places, etc. It is widespread in the arid and semi-arid parts of the West, but is most com- 
mon in the deserts of southern California, the Four Corners area, and the Southwest— 
often near or under saltbush (Atriplex) or along washes. It fruits after seasonal rains, but 
the fruiting bodies are practically impervious to bacterial and fungal decay, persisting 
for as long as 30 years in their natural environment! Mature specimens can protrude 
from the soil like dusty roots (in the grand tradition of Pisolithus tinctorius), or remain 
underground, depending on the hardness of the soiland weather conditions. W. H. Long, 
who gathered a gaggle of them near Antelope Valley, California, reports that developing 
specimens raised hard blocks of soil weighing I5 pounds each! 


EDIBILITY: Much too crusty, musty, and dusty to be worthwhile, but possibly useful 
as a dye (see Pisolithus tinctorius). 


COMMENTS: As can be surmised from the description, this “oddball,” like Pisolithus 
tinctorius, exhibits a great deal of variation in size, shape, color, and degree of scaliness 
—1in other words, it is not difficult to identify but is easy to misidentify. Its polymorphism 
has resulted in the naming of dozens of “new” species, when in fact there is only one highly 
variable one. It can be distinguished from the stalked puffballs and other desert fungi by 
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DICTYOCEPHALOS Tm 


its chambered spore mass, the pitted-reticulate upper surface of old (empty) spore cases, 
the long and tough or woody stalk, plus the frequent presence of a volva and irregular 
breaking up of the peridium (a distinct apical pore is not formed). Its closest relative, 
Pisolithus tinctorius, lacks the well-developed stalk and volva, and does not usually 
grow in such desolate places. 


Stalked Puffballs 
TULOSTOMATALES 


Small to medium-sized puffballs often found in arid habitats or in sand or poor soil. FRUITING 
BODY with a spore case mounted ona well-developed, differentiated stalk. SPORE CASE typi- 
cally with a two-layered peridium, rupturing apically, peripherally, stellately, or irregularly. 
STERILE BASE absent. STALK not percurrent; usually tough or woody and often hairy or scaly 
(but gelatinous in Calostoma). VOLVA present or absent. SPORE MASS powdery at maturity 
and buff to rusty-salmon to cinnamon-brown or dark brown. Spores typically round and orna- 
mented, but occasionally smooth. Capillitium usually present, well-developed. 


THESE are puffballs with a clearly differentiated, well-defined stalk. As in the true 
puffballs (Lycoperdales), the mature spore mass 1s powdery and the peridium (skin) that 
encloses it is composed of at least two layers. The presence ofa stalk can lead to confusion 
with the gastroid agarics (Podaxales & Allies, p. 724), but in those fungi the stalk is per- 
current, 1.e., it extends through the spore mass to the top of the spore case or “cap,” 
just like the stalk of a gilled mushroom. In the stalked puffballs, on the other hand, the 
stalk terminates at the spore case rather than extending through it. 

Tulostoma, with over 30 species, is the largest and most cosmopolitan genus of stalked 
puffballs, yet itis by no means common. It can aptly be characterized as “a puffball ona 
stick” because that’s just what it looks like, with its slender stalk and its small round spore 
case with an apical pore. There are six other genera of stalked puffballs, none with more 
than five North American species and several with only one. Ca/ostoma is the most out- 
landish of the lot, with its brightly colored gelatinous fruiting body. Battarrea is also 
unmistakable, for its outer peridium forms a volva at the base of the stalk and the spore 
case ruptures around its rim or through several holes. Chlamydopus, like Tulostoma, 
forms an apical pore, but lacks the ball-and-socket relationship of stalk to spore case 
that characterizes that genus. Schizostoma ruptures stellately (that is, splits into several 
lobes), while Phellorina and Queletia rupture irregularly. An eighth genus, Podaxis, 1s 
often treated as a stalked puffball, but in this book is grouped with the gastroid agarics 
because it has a percurrent stalk. 

With the notable exception of Ca/ostoma, the stalked puffballs tend to grow inenviron- 
ments that most fleshy fungi find inhospitable—sand, poor soil, waste places, etc. Several 
like it hot and are found strictly in the desert, where they forma fairly large percentage of 
the fungi in the arid wastelands of the Great Basin and Southwest. Calostoma, as already 
noted, is the exception. It prefers the humid forests of eastern North America and is 
particularly common in the southern Appalachians. 

None of the stalked puffballs are known to be poisonous. None are known to be edible 
either, because most of them spend their youth underground (a necessary adaptation to 
their harsh environment). As a result, they are invariably encountered after their spore 
mass is mature and powdery (and thus inedible), and the stalks are much too tough to eat, 
unless you're starving and barefoot (in other words, you're better off chewing ona shoe!). 
Six stalked puffballs are fully described here, and several others are keyed out. 
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TULOSTOMATALES 


Key to the Tulostomatales 


Stalk (and often spore case) with a viscid or gelatinous outer layer when fresh; spore case rup- 
turing through an apical pore at maturity; confined to humid regions, especially southeastern 


Neonth Amenica. 22.204. 005.. By eee, eee ee 2 
NOt@s ADOVE a dake oe og ss ogee Ee 2 SQ < at ee ee 4 
Spore case red when fresh (but may fade to yellow or buff) .. Calostoma cinnabarina, p.718 
Spore case yellow to buff when fresh(but mouth may beted) .....9.2.0..75--........ 3 


Spone case with a viscid or gélatinensioltenMayer wieminesi o..... .. e.g eee. 
oe Fee) ee ee te Fee Calostoma lutescens (see C. cinnabarina, p.718) 
Spore case not viscid ... Calostoma ravenelii & C. microsporum (see C. cinnabarina, p. 718) 


Spore case rupturing around its lower periphery, the top falling off like a lid in old age(as shown 
in photo on p. 717); stalk ues longpolicnscaly atime miniivyem..........een wee, 
Ser Tay te ere ee etree Ra eee Ped Battarrea phalloides & others, p. 717 


Not as above; spore case not one around usslower pemphety ....... 0. eee 5 
Cap cylindrical (shaggy mane-shaped); stalk extending into (and often through) the spore 

MWASS. ay ha ks shee OE REGS O A eg ee ee eee (see Podaxis, p. 725) 
INOUAS ADOVE< ye. ae al he Oe Oe ee ee le ee eee oe 6 
Spore case typically rupturing through a single small mouth at the top (an apical pore) ... 7 
Spore case rupturing through several pores or by splitting into lobes or by irregular disinte- 

PUPAULCOTURA Settc tens ieee ere ea ae Te Mest eects erp se tern Sn Ant ye OMe me NA 1] 
Stalk comprised of a mass of tough rootlike fibers; spore mass often purplish or black when 

young and firm (but often browner when powdery) ............ (see Scleroderma, p. 707) 
INoteasmalh ene Ge San ore Pu mcm tie mane eee area eos ey Cea Rn sme i rec IR ean 8 


Stalk thickest at apex, nor inserted into the spore case like a ball-and-socket; volva present 
when fresh;oundamestly indeserts ........2.-20245-. Chlamydopus meyenianus, p. 721 
Stalk sometimes thicker above but usually equal, with a ball-and-socket-like attachment to 
the spore case (but not necessarily separating easily); volva present or absent; found in many 


Habitats cluding eec its: wsckoes ot, Meten Ge tei ie cm r een ene ener tee ten eR ener: e) 
Fruiting body medium-sized (spore case typically 1.2-3.5 cm broad; stalk typically 0.5-2 cm 
UICK YT, Seaton cee ares emere ce cane en eee rae aree Tulostoma macrocephalum & others, p. 720 
Fruiting body usually rather small and slender (spore case typically up to 2 cm broad; stalk 
Inpledille:2 Ot GNC sc ss. seen. Ree ORR DR EE 10 
Stalk with a volva at base and one or more “roots” below the volva; spore case white or whitish; 
HOUiWe WHRCSEDE (72... ens. cee or Tulostoma cretaceum (see T. brumale group, p. 719) 


Not with above features; volva present or absent; found in many habitats (including desert) 
SERIE AON VAS ee ARETE. IECAENCN Were ses Tulostoma brumale group & many others, p. 719 


Spore case rupturing through several holes (pores); volva usually present when fresh; found 
NUdeSChicn ee eee Sw eee Battarrea digueti (see B. phalloides, p. 717) 
Spore case disintegrating, rupturing irregularly, or splitting into several lobes; volva present 
orabsent; found im many habitats (including deserts). 82.2. 0.25 aa as mse ils 


Stalk continuous with spore case (1.e., bottom of spore case merely an expansion of stalk) 13 
Stalk and spore case distinct, with a ball-and-socket-like attachment .................. 1s 


Fruiting body full of spore-containing capsules when young and protruding from ground likea 
dusty stump in old age or spore mass composed of numerous cells or chambers (when young) 
whose walls usually give a pitted, reticulate, or hairy appearance to inside surface of bottom of 
spore case in old specimens; volva present or absent (see Pisolithus & Dictyocephalos, p.711) 

Not as above; spore mass lacking capsules, chambers, or “cells”; volva typically absent .. 14 


Stalk composed of tough rootlike strands or fibers; spore mass often purplish to black when 
young and firm (but often browner when powdery); found in many habitats ............. 
SUAUEEOTEG “SuSE. GARETT SEES Re (see Scleroderma, p.707) 

Wevasabeve; TOUN@ In Geseris ue Owen te ee Phellorina strobilina, p. 723 


Spore case rupturing stellately (i.e., splitting into several starlike rays or lobes) when old; found 
hol) a Schizostoma laceratum (see Chlamydopus meyenianus, p. 721) 
Spore case rupturing irregularly or disintegrating; very rare (reported from Pennsylvania) 
See ee ee Oe Queletia mirabilis (see Chlamydopus meyenianus, p. 721) 


Battarrea phalloides. Left: A mature specimen in which the spore case has ruptured around its 
perimeter and the top has fallen off. Note large volva at base. Right: Old specimens, some of which 
have lost their volvas. Note how stalks vary considerably in thickness and degree of scaliness. 


Battarrea phalloides (Scaly-Stalked Puffball) Color Plate 187 


FRUITING BODY initially underground and completely enclosed by a membrane 
(outer peridium) which ruptures around its periphery, the stalk then bursting through and 
rapidly elongating. Mature fruiting body composed of a spore case (the inner peridium) 
mounted ona long stalk, with the ruptured outer peridium leaving a volva at base of stalk 
and sometimes a volval patch on top of the spore case. SPORE CASE 3-5 (6) cm broad 
and 1-3.5 cm high, typically rounded (convex) on top, with a flat or even depressed (con- 
cave) underside that somewhat resembles a “veil”; surface smooth, pallid or whitish, 
soon splitting around its lower periphery so that the upper (rounded) portion falls off, 
thereby exposing the spore mass; lower portion remaining intact as a disc beneath the 
spore mass and sometimes persisting (after spore mass has dispersed) as a disclike “cap” 
or sliding down the stalk to form a “ring.” STALK 10-40 cm long, 0.4-1.5 cm thick, not 
percurrent, equal or tapered downward (but volva-encased base may be swollen); rigid 
and tough or even woody, hollow, white to brownish or rusty-brown, longitudinally 
striate or grooved and covered with fibers that often peel or split to form fine to very coarse 
needlelike, ribbonlike, or shaggy scales. VOLVA at base of stalk saclike, whitish or 
dirt-incrusted, often loose, buried in ground and soon rotting away. SPORE MASS 
rusty-brown and powdery when mature, adhering to everything it comes in contact with; 
odor sometimes unpleasant in old age. Spores (4) 5-8 (10) microns, round to broadly 
elliptical, warted. Capillitium of two types: simple, short hyphae up to 10 microns long, 
and elators (elongated cells with internal spirals) up to 100 microns long. 


HABITAT: Solitary, widely scattered, or in groups in sand, poor soil, and waste places 
(but often under trees in deep shade); very widely distributed, but in the United States 
apparently confined to the West. It is generally regarded as rare, but in the deserts and 
sagebrush country of the Great Basin and Southwest it is relatively common for a desert 
fungus. It also occurs along the California coast and Orson Miller reports it from Alaska. 
In our area it fruits during the rainy season but persists for months without decaying. 


EDIBILITY: Inedibie. 
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Battarrea phalloides, old specimens bereft of volva and spores. Only the bottom of the spore case 
remains, forming a thin “cap” on the stem. In this condition they are as light as straws. 


COMMENTS: The fibrous-scaly stalk, presence of a volva (which, however, often rots 
away or can be left behind in the ground), and curious manner in which the spore case 
ruptures around its periphery are the telltale traits of this intriguing fungus. T he flattened 
or concave, veil-like underside of the spore case 1s also unique. The upper portion or“ lid” 
usually detaches completely; it can often be found on the ground nearby, but is some- 
times blown away by the wind. The volval patch (when present) may tear away from the 
“lid,” leaving a gaping hole as shown in the photograph. The stature of the fruiting body 
varies considerably according to soil and weather conditions. Some specimens(especially 
the coastal ones) have relatively thick, coarsely scaly stalks, whereas others (particularly 
desert dwellers) have longer, thinner stalks. All sorts of intergradations can be found, 
however. Some authorities claim that the“true” B. phalloides of Europe has a gelatinous- 
layered volva in the egg stage. If this is really the case, then the American species, which 
lacks the gelatinous layer, is more correctly called B. stevenii. (Since the “eggs” develop 
deep in the ground, they are rarely encountered and it is difficult to know whether or not 
this distinction is a valid one.) Another questionably distinct species, B. laciniata, has a 
more persistent, multi-layered volva with inner, concentrically-arranged “leaflets” 
around the stalk base. It usually has a white to buff or reddish volval patch on top of the 
spore case and tends to be more robust (stalk 24 cm thick at apex and spore case 4-8 cm 
broad, 2-4 cm high). It occurs in southern California and the Southwest, usually in “rich 
loamy alkaline soil” in the open desert (not under trees). Still another species, B. digueti, 
is definitely distinct, for it does not rupture by peripheral cleavage. Instead, its outer 
peridium ruptures apically (thus never leaving a volval patch) and its spore case remains 
intact, with several holes forming in the upper (convex) portion. It also has longer elators 
than B. phalloides, but in other respects (shape and overall appearance) is quite similar. 
It appears to be strictly a desert fungus. I have found it in Baja California, and it is also 
known from southern California, mainland Mexico, and the Southwest. 


Calostoma cinnabarina (Red Slimy-Stalked Puffball) Color Plate 188 


FRUITING BODY consisting of a spore case mounted ona thick, short, fluted stalk (the 
spore case often barely protruding above the ground). SPORE CASE 0.5-2 cm broad, 
more or less round to somewhat oval, at first covered by the outer peridium, which is 
composed of a thick, gelatinous or slimy, translucent layer and a thin, bright red inner 
layer; outer peridium breaking up into pieces and falling away (the pieces of the inner 
layer often imbedded in the gelatinous pulp of the outer layer so as to resemble small 
tomato or pomegranate seeds). Inner peridium persistent, not gelatinous, at first red and 
scurfy or powdery, but often fading to orange, yellow, or buff as the scurf wears away; 
rupturing through a crosslike apical pore (mouth) formed by 4-5 dark red to scarlet ridges 
or “teeth.” STALK | .5-4 cm long, 0.5-2 cm thick, typically thick and short, more or less 
equal, spongy, with an outer gelatinous layer when fresh; otherwise composed of firm, 
branching strands that form a ridged, netted, and/ or pitted pattern; ochraceous to red or 
cinnabar-red to yellow-brown, often fading inage. VOLVA absent. SPORE MASS white 
at first, becoming powdery and buff-colored at maturity. Spores 14-28 x 6-11 microns, 
elliptical to oblong, pitted. Capillitium present when young but soon disintegrating. 
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Calostoma cinnabarina. Since these mature specimens are dried out, the gelatinous layers evident in 
the color plate do not show. The bright red color (when fresh) and thick, fibrous stalk are distinctive. 


HABITAT: Solitary to gregarious in soil and humus in woods, along roadcuts, under 
trees, etc.; fairly common in the late summer and fall in the southern and eastern United 
States, especially at higher elevations. It occurs as far west as Texas, and is to be looked 
for in southern Arizona and New Mexico, where several “eastern” mushrooms occur. 


EDIBILITY: Unknown— but too small and slimy to merit experimentation. 


COMMENTS: In a group(the puffballs) not noted for its bright colors, the genus Calo- 
stoma stands out. The complex structure of the outer and inner peridiums (each has at 
least two layers) and peculiar microscopic features such as the absence of capillitium in 
the mature spore mass have made it difficult for taxonomists to relate it to other puffball 
genera. The thick gelatinous outer layer, which can be likened to a universal veil, dis- 
tinguishes Ca/ostoma from other stalked puffballs, and the powdery spore mass separates 
it from the stinkhorns, which may also be slimy. C. cinnabarina is the only red Calostoma. 
Others—all southeastern in distribution—include: C. lutescens, with a longer stalk that 
usually elevates the spore case above the ground, and a light to bright yellow spore case 
(except for the red mouth or pore) that usually has a wide collar at its base formed by the 
outer peridium; C. ravenelii, a smaller species with a gelatinous-fibered stalk and non- 
gelatinous spore case that is tan to yellowish (with a red mouth) and often decorated with 
warts left by the outer peridium; and C. microsporum, rather similar to C. ravenelii but 
slightly larger, with smaller spores (up to 11 microns long). 


Tulostoma brumale group (Common Stalked Puffball) 


FRUITING BODY consisting of a small spore case mounted ona stalk. SPORE CASE 
round (but often somewhat collapsed or flattened), 1-2 cm broad, the underside shrinking 
as it dries and often pulling away from the stalk to form a collar. Outer layer of peridium 
(skin) brownish, but covered with sand and other debris, peeling away to reveal the inner 
layer, but often remaining intact around the base. Inner layer smooth or with minute 
particles, tan to pinkish-buff to buff, gray, or whitish, developing an apical pore at ma- 
turity; pore usually encircled by a raised collar or tube. STALK 1-6 cm long, 2-4 (6) mm 
thick, usually slender, equal except for a small bulb at base; tough but usually pliant, 
covered at first with coarse brown to rusty-brown fibers, but sometimes smoother and/ or 
paler in age; longitudinally striate, joined to spore case via a ball-and-socketarrangement. 
VOLVA absent or inconspicuous. SPORE MASS rusty-salmonand powdery at maturity. 
Spores 3-5 microns, more or less round, minutely warted. Capillitium well-developed. 


HABITAT: Scattered or in groups in sand and gravel, sandy soil, and other waste places 
(even in the mortar of brick walls!); very widely distributed, but not particularly common. 
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Tulostoma berteroanum (see comments under T. brumale group) is probably the most common 
stalked puffball in coastal California. Left: Stocky specimens. Right: More slender ones. Note the 
small pore that forms at the top of each spore case. 


In our area this species and its close relatives (see comments) fruit mainly in the fall and 
winter, but the weathered fruiting bodies can be found most any time. 


EDIBILITY: Inedible when mature, and rarely found in the immature stage. 


COMMENTS: Tulostoma species are easily recognized by their slender stalk, small 
spore case, and rusty-salmon spores. The fruiting body develops underground as in Bat- 
tarrea, and the stalks of mature specimens are often buried so that only the spore case 
is visible. The absence of a volva in most species plus the small size and formation of an 
apical pore distinguish Tu/ostoma from Battarrea, and the stalk is not as consistently 
thickened at the apex as it isin Chlamydopus. There are several closely related T ulostomas 
that will more or less fit the above description, including 7. berteroanum (see photo), the 
most common in our area. They are partial to sandy soil and are best differentiated 
microscopically (in other words, leave them to the Tu/ostoma taxonomists). Some of the 
more widespread species are: 7. striatum, which has ridged spores and an outer peridium 
that leaves an acornlike cup around the lower half of the spore case; 7. simulans, in which 
the spore case is persistently covered by adhering sand particles and other debris; T. 
campestre, also sand-incrusted, but lacking a well-defined tube around theapical pore; and 
T. fibrillosum, a fairly common species which also lacks a tube but has practically smooth 
spores and a longer, coarsely hairy stalk. 

There are also several species apparently endemic to the Southwest (or at least to arid 
regions), including: 7. involucratum, common, with a membranous (not granular) outer 
peridium that often forms a frilled cup around the inner peridium plus a tubular apical 
pore; 7. opacum, a rare species with large spores (7-11 microns); 7. meristostoma, small, 
with a slit or irregular tear instead of a raised apical pore or tube even when fresh(in many 
species the pore becomes slitlike or irregularly torn after weathering); 7. cretaceum, a 
common and highly distinctive sand-loving species with a chalk-white spore case and a 
stalk that tapers downward to a volva beneath which are one or more rootlike processes 
(at least in most specimens); and 7. excentricum, with an off-center tubular mouth and 
inconspicuous volva plus a spore case which is not white unless weathered. All of these 
species differ from Chlamydopus meyenianus in the ball-and-socket relationship between 
the spore case and stalk (though the two may be firmly attached), and allare rather small 
and slender-stemmed. For larger species, see 7. macrocephalum. 


Tulostoma macrocephalum (Fat-Headed Tulostoma) 


FRUITING BODY consisting of a spore case mounted ona stalk. SPORE CASE | .2-3 
cm broad and 0.8-1.5 cm high, nearly round to somewhat flattened (usually broader than 
it is high), firmly attached to the stalk. Outer layer of peridium(skin) grayish-white to buff 
and soon falling away to reveal the inner layer, but often remaining intact around the base. 
Inner layer smooth, dingy whitish, tough, developing a short tubular apical pore (mouth) 
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Left: Tulostoma macrocephalum has a thicker stem and larger “head” than most Tulostomas. 
Right: Chlamydopus meyenianus, rather small specimens in which the rough outer peridium (skin) 
has completely worn away, leaving the beautiful smooth inner layer. N ote volva in specimen on right. 


at maturity. STALK 5-15 cm long, 0.5-1.5 cm thick, usually rather long, equal or tapered 
slightly toward the base, which usually has a bulb; tough or woody, usually scaly and/ or 
transversely cracked. VOLVA absent or present only as a small fragile dirt-incrusted 
sack or collar at base of stalk. SPORE MASS rusty-salmon to cinnamon-brown and 
powdery at maturity. Spores 4-5.5 microns, round, warted. Capillitium present. 


HABITAT: Solitary to gregarious in sand or sandy soil in arid regions, fruiting most any 
time if rainfall is sufficient. It was originally found in the gypsum dunes of White Sands 
National Monument in southern New Mexico (I have seen it there), but has also turned 
up in southern California and can probably be found throughout the Southwest. 


EDIBILITY: Inedible because of its toughness. 


COMMENTS: The broad head, scaly stalk, and relatively large size (for a Tulostoma) 
are the hallmarks of this distinctive stalked puffball. The presence of an apical pore dis- 
tinguishes it from Battarrea, and the equal or only slightly tapered stalk separates it from 
Chlamydopus. It is not likely to be found by the average mushroom hunter, but any mush- 
room willing to growin gypsum crystals warrants attention. Another robust southwestern 
species, 7. lysocephalum, has a coarser, dirtier appearance and its soil-incrusted “head” 
topples off easily and is often found beside the stalk. It grows under mesquite and other 
desert shrubs, but is not common. 


Chlamydopus meyenianus (Desert Stalked Puffball) 


FRUITING BODY beginning as an underground “egg” encased in an outer peridium, 
the stalk then elongating rapidly; outer peridium rupturing around its periphery, the 
lower half forming a volva at base of stalk, the upper portion forming a patch of warty, 
brittle tissue that breaks up and disintegrates or occasionally clings to the top of the spore 
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(o2 TULOSTOMATALES 


case. Mature fruiting body consisting of a spore case(inner peridium) mounted ona stalk. 
SPORE CASE round to somewhat flattened, 1-3.5 cm broad and 0.5-2 cm high, tough, 
persistent, attached firmly to the stalk; surface smooth or slightly roughened, pallid to 
buff, pinkish-buff, yellowish, or sometimes cinnamon, developing an apical pore at 
maturity which may enlarge in age to form a “mouth.” STALK 4-15 (35) cm long, 0.2-1.5 
(3.5) cm thick at apex, tapering downward, usually solid and tough or rather woody, often 
curved and/or flattened; usually longitudinally striate or grooved, smooth to silky- 
fibrillose or sometimes fibrillose-scaly; colored more or less like spore case or browner; 
not percurrent. VOLVA at base of stalk saclike, two-layered, thick, often rotting away 
or staying behind in the ground; white to brownish, usually incrusted with dirt or sand. 
SPORE MASS rusty to ochraceous to brown and powdery at maturity. Spores 5.5-9 
microns, round, spiny (or rarely smooth). Capillitium present. 


HABITAT: Solitary to scattered or in small groups in sandy, gravelly, or volcanic soil, 
sand dunes, gypsum flats, and other barren places; sometimes also in adobe soil. It is 
found throughout the arid and semi-arid regions of the world (Australia, North Africa, 
etc.) and was originally described from Peru. It is widespread in western North America, 
but is common only in the Southwest—and then only sporadically. I have seen it near the 
Painted Hills in eastern Oregon and outside San Bernardino in southern California. It 
fruits after heavy rains but, like other stalked puffballs, persists for months afterward. 


EDIBILITY: Worthless—it is much too tough and fibrous, even as a substitute for beef 
jerky. 


COMMENTS: Like other desert-dwelling stalked puffballs, this species is quite variable 
in size and appearance but still easy to recognize. When still covered by the warty outer 
peridium it is reminiscent of Phellorina strobilina, but the presence of a volva (in most 
specimens) distinguishes it. Once it has shed its outer coat (as shown in photo on previous 
page), it resembles the cosmopolitan genus Tu/ostoma, but is slightly larger, lacks the 
ball-and-socket connection of spore case to stalk typical of that genus, and is characteristi- 
cally thickened at the apex of the stalk and tapered downward. The presence of a volva is 
also noteworthy, but it decays more quickly than the rest of the fruiting body and is not 
always evident in older specimens. The tendency of the spore case to rupture through a 
single pore distinguishes it from Battarrea, which also has a volva. Two other distinctive 
stalked puffballs should also be mentioned. Schizostoma laceratum is a desert dweller 
whose spore case ruptures along sutures to form rays or lobes which subsequently spread 
out somewhat (see photo). The spore case is attached firmly to the stalk via a ball-and- 
socket arrangement (as in Tu/ostoma) and there is no volva, though the base of the stalk 
may split to form a free rim or collar. Queletia mirabilis resembles Schizostoma, but 
has a spore case that ruptures irregularly. It is widely distributed but rare—there is one 
report of it from Pennsylvania. 


Schizostoma laceratum (see comments above) is easily distinguished from other stalked puffballs 
by the way in which its spore case ruptures into rays in old age. 


Phellorina strobilina. This desert dweller releases its spores through general disintegration of the 
spore case, leaving an urnlike structure behind (specimen at far right). Note presence of large warts 
in the youngest individual (far left). 


Phellorina strobilina (Urnlike Stalked Puffball) 


FRUITING BODY consisting of a spore case which narrows downward into a distinct 
stalk. SPORE CASE round to oval or pear-shaped, | .5-6 cm broad and/ or high. Outer 
layer of peridium (skin) scaly, the scales erect or pyramidal and often quite large on top, 
usually smaller and more or less shingled below; white when fresh but soon becoming 
brown to cinnamon and rupturing irregularly and falling away in pieces, exposing the 
inner layer. Inner peridium a cup- or urnlike expansion of the stalk apex (i.e., completely 
continuous with the stalk), pinkish-buff to cinnamon, with a large (2-5 cm) irregular 
mouth forming at the top in age. STALK 2-5 cm long, 0.8-2 cm thick at apex, dilated at 
apex and tapered downward, but with a bulb at the base; firm, solid, woody, brown or 
cinnamon and scaly like the outer peridium of the spore case (but scales may wear away 
in age); not percurrent. VOLVA typically absent, but the basal bulb sometimes splitting 
or peeling to form a volva-like collar or rm. SPORE MASS powdery when mature and 
cinnamon to rusty-brown. Spores 5-7 x 4.5-6 microns, round or nearly round, warty 
or spiny. Capillitium present but often scanty. 


HABITAT: Solitary or in small groups (occasionally two or three growing from a com- 
mon base) in desert soil, usually near shrubs; widely distributed in the warm, arid regions 
of the world. It occurs throughout the Southwest after heavy rains but is not common and 
only rarely fruits in large numbers. I have seen it outside Reno, Nevada and near Tucson, 
Arizona as well as in India. 


EDIBILITY: Much too woody to be edible. 


COMMENTS: Also known as P. inguinans, this peculiar stalked puffball is reminiscent 
of the common desert fungus Podaxis pistillaris when young, but its stalk is not per- 
current (i.e., it terminates at the base of the spore case). The scales flake off the spore case 
or “cap” and the top eventually ruptures to form a large mouth so that old specimens 
resemble wine goblets. These might be confused with Dictyocephalos attenuatus, but 
the spore mass lacks the chambers characteristic of that species and there is normally no 
volva at the base of the stalk. 


123 


724 


Pi 
spores VED 


Gastroid Agarics 
PODAXALES & Allies 


THIS motley assortment of bizarre and inelegant fungi combine the features of an agaric 
(presence of a cap and stalk and a spore mass composed of chambers, plates, or rudi- 
mentary gills) with those of a Gasteromycete (lack of forcible spore discharge and a 
frequently enclosed spore mass). Most of them look like gilled mushrooms that have 
failed to open or develop properly, and that is precisely what they are most frequently 
mistaken for. A few, such as Montagnea arenarius, have a fully exposed spore mass at 
maturity, but they lack true gills and do not forcibly discharge their spores. Those with 
an enclosed spore mass might be mistaken for stalked puffballs, but their stalk is percurrent 
(1.e., it extends all the way through the spore mass to the top of the cap, just as in a gilled 
mushroom). In the stalked puffballs, on the other hand, the stalk terminates at the 
bottom of the spore case or “cap.” 

The gastroid agarics are sometimes called “secotioid” fungi because many of them were 
originally grouped ina single genus, Secotium. To facilitate identification they are retained 
together here as an artificial subgroup of the Gasteromycetes. It should be realized, how- 
ever, that they are thought to have evolved independently from each other, and that 
toadstool taxonomists try to express their true relationships by scattering them among the 
various families of gilled mushrooms which they resemble. Most of them thrive in severe 
environments (e.g., deserts or high mountains), suggesting that they are indeed 
metamorphosed agarics which, through a process of adaptation and specialization, have 
lost the ability or necessity to forcibly discharge their spores (hence they also go by the 
unflattering moniker “reduced agarics”). Podaxis pistillaris,a common desert fungus, isa 
good example: it resembles the shaggy mane (Coprinus comatus), but its cap remains 
closed to protect the developing spores from the desert heat, and the mature spores are 
thick-walled to prevent moisture loss. Taxonomists still argue about its relationship to 
Coprinus, but most of the other gastroid agarics have clearcut counterparts among the 
gilled mushrooms—e.g., Longula is closely related to Agaricus, Montagnea to Coprinus, 
Brauniellula to Chroogomphus, Macowanites and Arcangeliella to Russula and Lac- 
tarius, and so forth. Some gastroid agarics are closely related to the false truffles. As 
defined here, however, the false truffles lack a stalk and/or grow underground. 

The gastroid agarics are particularly prominent and diverse in western North America. 
They fruit after seasonal rains but the tougher types persist, like the stalked puffballs, 
for weeks or even months before decaying. Some are said to be edible when very young, 
but as a rule they are better observed or preserved than served. 


Key to the Podaxales & Allies 


1. ‘Spore’mass'composed of tubes.or empty ttbularchamibers ... -..-...22..2..4- 022. - 2 
1. Spore mass solid, slimy, or powdery or with rudimentary gills, plates, or cavities ......... 3 


2. Fruiting body resembling a misshapen or aborted bolete; spore mass (tubes) exposed at 
matiinity, lmimgwlic underside wf e@p ......2..5.0.0.7.2.0...% (see Gastroboletus, p. 544) 
2. Spore mass enclosed by a peridium (skin); not as above (see Hymenogastrales& Allies, p. 739) 


3. Fruiting body averaging 3-8 cm high, narrowly to broadly club-shaped or with an oval cap; 
peridium (skin) of “cap” often wearing away in age; spore mass greenish-brown to brown and 
often slimy, or becoming powdery in old age; found on living or dead wood (especially pine) 
and other debris in humid regions (e.g., southeastern U.S.) . Rhopalogaster transversarium 

3. Fruiting body not as above, or if similar then habitat different .....................00. 4 


4. Fruiting body shaggy-mane-like; cap oval tocylindrical(much tallerthan itis wide), usually with 
shaggy scales or fibrils which may, however, wear off in age; spore mass enclosed, at least until 
very old age; found in deserts and other hot, arid environments .......... Podaxis, p.725 
4. Notas above; differently shaped (including narrowly conical), etc. ..............0.005. 5 
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5. Fruiting body Russula- or Lactarius-like: mature spore mass or “gills” white to yellowish, ochra- 
ceous, or pinkish; stalk also pale incolor; fruiting body crisp, brittle or fragile, the stalk typically 
snapping open cleanly likea piece of chalk; sporescolorless under the microscope, withamyloid 
ornamentation; found in forests or under trees Macowanites, Arcangeliella, & Allies, p. 736 


5. Spore mass brown to black at maturity, or if paler then notasabove ..................- 6 
6. Flesh in stalk orange to ochraceous to vinaceous when fresh and mature spore mass smoky 
to pray or black; found wonder comifers: ...............00505-- oe sae Brauniellula, p. 732 
Notas abovehurileshemey stam yellow) — 0.2. ae ote ee es vm ls ellinlly MM 7 

7. Flesh white in upper part of stalk, bright yellow in base; spore mass minutely chambered; found 
WHGEPCONMEDS 22... ci ee es Gomphogaster leucosarx (see Brauniellula nancyae, p. 732) 
POU ei Minoioe hen ea econ earns)... Wren ceacte, ., UNO RUGee omens . tlavaints lyr cmybants orate 8 
8. Growing on hardwoods in Midwest; spore mass or“ gills” white; cap usually withsmall brownish 
SPAS. ec lataeeote Lentinus tigrinus (gastroid form) (see Lentinus & Lentinellus, p. 141) 

8. Growme onround, of if en woed then net.asabove ........ 20.0005 eee ees eens eee ees a 
9. Cap narrowly conical and not expanding appreciably (see photo on p. 734, top right); usually 
found in grass or alpine meadows ....... Thaxterogaster, Nivatogastrium, & Allies, p. 733 
SUN MANE OOUG. wou ert St CLO. . es ae eT ee OUT Ree eNS Ihe ewer. 10 
10. Fruiting body Agaricus-like or Coprinus-like; mature spore mass or “gills” dark brown to 
Bites temiesitial oy... ag mae. eS ee bs oe a 8 Endoptychum & Allies, p. 727 


10. Notas above (mature spore mass may be paler brown or grayish); found on wood or ground | 1 


Il. Fruiting body somewhat Lepiota- or puffball-like, at least when young; spore mass often white 
at first but yellowish to brown or grayish and often powdery in age; fruiting body sometimes 
broadly conical but not narrowly conical; growing mainly in grass, cultivated earth, deserts, 
OpeupolaCes, MC 0ORKOSUGIE 2. cc. kc ee tk me sk Endoptychum & Allies, p. 727 

11. Notas above; spore mass soon yellow-brown to cinnamon-brown or reddish-brown; cap very 
narrowly conical, or if not then usually found on wood or on ground in forests and under 
trees (incliding éiicalypts) ............ Thaxterogaster, Nivatogastrium, & Allies, p. 733 


PODAXIS 


THIS genus occurs throughout the hotter parts of the world. It displays several interesting 
protective adaptations which enable it to survive in its hostileenvironment, e.g., the spores 
are thick-walled to prevent moisture loss and the cap never opens out. The single species 
described here is easily recognized by its tough, shaggy mane-like fruiting body and 
powdery mature spore mass. The presence of capillitium(see comments) isalso distinctive. 


Podaxis pistillaris (Desert Shaggy Mane) 


FRUITING BODY with a cap and stalk. CAP 2-15 cm high and 14 cm broad, oval to 
cylindrical or sometimes somewhat twisted; surface dry, pure white to tan, yellow-brown, 
or brown; typically breaking up to form shaggy fibrils or scales which may eventually peel 
or wear away to reveal the smooth undersurface; eventually tearing radially orirregularly, 
the margin usually remaining attached to the stalk for a long time. SPORE MASS con- 
sisting of contorted plates or rudimentary gills; at first white, soon darkening to yellowish, 
then reddish, and finally reddish-brown to dark brown to blackish; powdery at maturity 
(but liquefying slightly under certain conditions). STALK 4-15 (26) cmlong,0.2-1 (1 .5)cm 
thick, equal above, the base usually swollen; extending into the spore mass and often 
percurrent; usually longand slender, rather toughand fibrillose to raggedly scaly(but often 
smoother in age); solid or hollow, often twisted-striate; white, or in age often discolored 
like the cap. VEIL not clearly differentiated from cap and stalk tissue. VOLVA absent. 
SPORE PRINT not obtainable; spores averaging (7) 10-16 (20) « (5) 9-I5 microns, but 
sometimes much larger (to 36 microns!); round to broadly elliptical, pear-shaped, or 
irregular, smooth, thick-walled, with an apical germ pore. Capillitium present. 


Podaxis pistillaris looks like a shaggy mane, but lacks gills and grows in the desert. Stalkis percurrent 
(i.e., it extends into the spore case or “cap”). Left: Typical specimens witha shaggy orscaly cap. Right: 
Weathered specimens in which the scaly layer has worn away, revealing the smooth undersurface. 


HABITAT: Solitary or scattered to gregarious or clustered on ground in deserts, washes, 
lawns, gardens, irrigated fields, etc.; occurring throughout the warm, dry parts of the 
world (known from every continent except Antarctica). It is the most prominent desert 
fungus of the western United States, showing a preference for sandy soil but also coming 
up in clay or adobe. In California it has been found from below sea level to over 5,000 
feet (in the Panamint Mountains). It usually fruits between April and October, but the 
fruiting bodies persist for months and consequently can be found most any time. I have 
seen it growing outside the Taj Mahal in India, accompanied by Agaricus bitorquis. 


EDIBILITY: Said to be edible when very young (white inside), but tough and dusty inage. 


COMMENTS: This distinctive denizen of the desert looks like a shaggy mane (Coprinus 
comatus) but does not have gills, does not normally deliquesce, and has a powdery spore 
mass when mature. To the feverish, sun-fried, dust-incrusted fungophile driving deli- 
riously across the monotonous mushroom-meager desert while dreaming of cool coastal 
pine forests bulging with boletes and flower-filled mountain meadows overflowing with 
Agaricus, it is likely to be mistaken for a miraculous mirage or wistful hallucination. 
To the methodical mushroom taxonomist, on the other hand, it is an evolutionary 
anomaly: the stalk is percurrent as in other gastroid agarics, but the spore mass contains 
capillitium as in the stalked puffballs. (Some taxonomists consider it to be a “gastroid” 
relative of Coprinus, while others sequester it in an exclusive order of its own, the Podax- 
ales.) The percurrent stalk distinguishes it from the similarly-shaped Phellorina strobilina 
(a stalked puffball), and the shape and habitat separate it from other gastroid agarics and 
stalked puffballs (but see Rhopalogaster transversarium in key on p. 724). It’s interesting 
to note that, like the shaggy mane, it sometimes grows with Agaricus bitorquis. Perhaps 
since the latter fruits underground, it has a greater temperature range than either the 
shaggy mane (which likes it cool) or the desert shaggy mane (which likes it hot). Other 
species: P. argentinus, with an olive-brown to yellow-brown mature spore mass, and P. 
microsporus, with a reddish-brown mature spore mass, are both very similar but have 
much smaller spores (5-9 microns long). P. longii also has smaller spores, but has a large 
and robust fruiting body (17445 cm tall, stalk 1-2.5 cm thick at apex). All of these occur in 
the Southwest, but are not nearly as commonas P. pistillaris. 
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ENDOPTYCHUM & Allies 


Medium-sized to fairly large, terrestrial fungi found mostly in arid places. FRUITING BODY with 
a cap and stalk. CAP variously shaped. Flesh usually white when fresh, but often staining or dis- 
coloring. SPORE MASS typically composed of plates, irregularly contorted gills that may branch 
to form cavities, etc.; enclosed or exposed, typically brown to deep brown or black at maturity 
and sometimes powdery. STALK percurrent, long to very short. VEIL and/ or VOLVA typically 
present when fresh, but sometimes disintegrating or easily overlooked. SPORE PRINT not ob- 
tainable. Spores yellow-brown to dark brown under the microscope, round to elliptical, smooth. 
Capillitium absent. 


THESE dark-spored fungi are remarkably reminiscent of Agaricus and Coprinus, but 
do not forcibly discharge their spores. Five genera are treated here. The central genus, 
Endoptychum, may someday be divided into two genera because some of its species (e.g., 
E. depressum) are obviously related to Agaricus, while others (e.g., E. agaricoides) may 
be closer to the parasol mushrooms (Lepiota and Chlorophyllum). In Endoptychum the 
spore mass is typically enclosed by the cap and becomes rather powdery in old age. A 
similar genus, Longula, usually has an exposed spore mass at maturity. It also resem- 
bles Agaricus, but has congested or disfigured “gills.” Neosecotium is a small genus 
which, like Endoptychum, is probably related to the Lepiotas. The other two genera, 
Montagnea and Gyrophragmium, have blackish spores and very small, disclike caps with 
a fully exposed spore mass. They are thought to be related to the genus Coprinus, although 
the name Gyrophragmium has also been used for Agaricus-like forms. 

Most of the above fungi fruit in hot, open, arid or semi-arid habitats (E. depressum, 
however, favors mountain conifers). None are known to be poisonous, but theyare usually 
found after the spore mass has matured and the fruiting body has toughened. 


Key to Endoptychum & Allies 


1. Cap thin and disclike (less than 4 cm broad), with spore-bearing plates or “gills” hanging from 
Ite un@gerside OF Malpin; Mature Spore Mass Wldtwe Mewes yoo we ee ess teen ea eee ns Za 
1. Spore mass enclosed for a long time, or if exposed then not as above ................... 3 


2. ®pore-bearing plates or pills attached to umydenside@l cap;rare ...........++ eve ee ene 
HO ee ee ee Gyrophragmium californicum (see Montagnea arenarius, below) 
2. Spore-bearing plates hanging from margin of cap; fairly common Montagnea arenarius, below 


3. Found with mountain conifers (or aspen); mature spore mass chocolate-brown to black; young 
fruiting body often with a sweet odor when broken open . Endoptychum depressum, p. 730 


3. Not with above features; usually found in deserts, lawns, gardens, openareas,etc. ....... 4 
4. Mature spore mass usually exposed and brown to blackish ........ Longula texensis, p.729 
4. Spore mass usually enclosed until very old age, white becoming yellowish to brownish (but 

never chocolate-brownmombldekish)” 2... .2. RM Mee eee ee eer es S 
5. Spore mass containing minute peridioles (spore-bearing capsules) which look like grains of 

sand; stalkseparating easily from cap ............™... (see Lycoperdales & Allies, p. 677) 
SON Olas ab Qn Cc ee ME ey are ee Endoptychum agaricoides & others, p. 731 


Montagnea arenarius (Gastroid Coprinus) 


FRUITING BODY at first deeply buried and enclosed in a tough membrane, then expan- 
ding as the ruptured outer skin forms a volva at base of stalk. Mature fruiting body with 
a stalk and disclike cap (the cap first appearing oval, but all but the disc (center) soon 
splitting into spore-bearing plates. CAP 1-3.5 cm broad, merely a thin disclike expansion 
of the stalk; convex becoming plane or depressed, persistent; surface smooth, white to 
grayish, buff, or occasionally straw-colored, often with a volval patch or remnants; mar- 
gin often tattered or fringed in age. Flesh (in stalk) white when fresh. SPORE MASS ex- 
posed at maturity, composed of thin plates which hang from the margin of the disclike cap 


Left: Montagnea arenarius, small specimens. Note how central disc or “cap” has “gills” radiating 
from its edge. Right: Gyrophragmium californicum (see comments under Montagnea arenarius), a 
rare mushroom whose “gills” are attached to underside of cap. Both species havea volva when fresh. 


and are entirely free from the stalk; plates often wavy or curled, up to 3.5 (6) cm long, 
reddish-black to blackish at maturity, eventually falling off the cap or disintegrating, 
but not deliquescing. STALK (5) 8-30 cm long, 0.2-1.5 (2.5) cm thick, percurrent, more 
or less equal or often tapering downward, hollow, tough or almost woody when old and 
dry (but very light); smooth or longitudinally fibrillose-striate, often splitting or cracking 
into fibrillose or shaggy scales, white to buff or sometimes discoloring darker in old age. 
VEIL absent or rudimentary. VOLVA at base of stalk saclike, usually buried in soil, 
loose (often remaining in ground), two-layered, the outer layer white and ample, the 
inner layer composed of tough fibers. SPORE PRINT not obtainable; spores (7.5) 12-20 
(28) = (4.5) 6-11 (14) microns, elliptical to nearly round, smooth, with a germ pore. Capil- 
litium absent. 


HABITAT: Solitary, scattered, or gregarious in sandy soil, old fields, and other waste 
places; widely distributed and fairly common in the arid and semi-arid parts of western 
North America (from Mexico and Texas to California and eastern Washington). It has 
been found high up on the slopes of Mount Shasta, and by the hundreds in fieldsin eastern 
Oregon. In California it is quite common inland. I have yet to find it in our area, but the 
very similar Gyrophragmium californicum (see comments) does occur rarely in sandy soil. 


EDIBILITY: Like myself, too thin and tough to be of value. 


COMMENTS: This odd but interesting fungus can be told by its long stalk and thin 
disclike cap from whose margin the spore-bearing plates are suspended. The presence 
of a volva is also distinctive, but the volva is deeply buried and easily left behind in the 
ground (or sometimes rots away). The size and stature vary considerably—those from 
Oregon and north-central California being rather small and slender (usually less than 20 
cm tall), and those from southern California and the Southwest being somewhat taller 
(20-30 cm) and often thicker. The blackish spores and thin spore-bearing plates suggest 
that Montagnea evolved from Coprinus, but the fruiting body does not deliquesce, nor 
does it have true gills. A similar but muchrarer fungus, Gyrephragmium californicum, has 
dark brown to blackish spore-bearing plates that hang from the underside of the disclike 
cap rather than from the margin. It also has a loose volva plus a double-layered partial 
veil that either disappears or forms an annulus (ring) on the stalk. It is known only from 
the San Francisco Bay region of California, and appears to be quite rare. In both of these 
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species the volva and spore mass disintegrate or rot away, while the light woody stalk 
and thin disclike cap remain intact and persist for months without decaying. In this 
condition they can be mistaken for old specimens of Battarrea phalloides (a stalked puff- 
ball) whose spore mass has dispersed. In the latter species, however, the disc at the top of 
the stalk represents the underside of the old spore case rather than the cap. 


Longula texensis —_(Gastroid Agaricus) 


FRUITING BODY with a cap and stalk. CAP 3-9 cm broad, oval to round or broadly 
convex or somewhat flattened; surface dry, white to buff becoming tan to ochre or 
brownish in old age, smooth or often breaking up to form white to brown fibrillose scales 
or warts that may wear away in age; becoming fragile as it dries out, often rupturing longi- 
tudinally in age (especially near margin); marginat first joined to cap bya veil. Flesh firm, 
white, but bruised areas often stained yellowish (or sometimes pinkish-stained in stalk). 
SPORE MASS composed of crowded, convoluted, folded or branched plates and/ or 
cavities; free from the stalk (at least in age); brownish becoming deep chocolate-brown 
to blackish at maturity and usually exposed or partially exposed in age. STALK 2-10 cm 
long, 1.5-3.5 (5) cm thick, equal or thicker at base, smooth or longitudinally striate, firm 
and solid when fresh, becoming tougher or even woody as it dries out; white orcolored like 
cap; percurrent. VEIL two-layered, at first continuous withthe cap marginand stalk, but in 
age usually pulling away from thestalk orseparatingfromthecaptoformasuperior ringon 
stalk. VOLVA present or absent (usually intergrown with stalk and therefore inconspi- 
cuous). SPORE PRINT not obtainable; spores 6-7.5 x 5-6.5 microns, nearly round, 
smooth. Capillitium absent. 


HABITAT: Solitary, scattered, or gregarious in poor soil, waste places, irrigated fields, 
lawns, disturbed areas, etc.; apparently widespread in the arid and semi-arid areas of the 
West (from Texas to California and north at least to Oregon), fruiting after rains or 
artificial watering. It used to be common in theSan Francisco Bay area, but has apparently 
been pushed out by development. It can still be found with regularityintheSacramentoand 
San Joaquin Valleys, and has also been found in Santa Clara and San Mateo counties. 


EDIBIITY: Unknown. It has probably been eaten as an Agaricus button, but I canfind no 
specific information on it. According to Rick Kerrigan, it is easily cultivated. 


Longula texensis looks like an aborted or deformed Agaricus. Note wide variation in size and shape. 
At left a stout button has been sliced open to show the dark spore mass inside; at far right are two slim 
buttons; at center are three small, mature, dried-up individuals (two with a fully exposed spore mass). 


Longula texensis. These large specimens were found near Coalinga, California. The cap can be scaly 
or smooth (see photo on previous page). 


COMMENTS: Originally called Longia (or Gyrophragmium) texensis, this mushroom 
is closely allied to Agaricus, and is likely to be mistaken for that genus because of the veil 
(which sometimes forms an annulus or ring), cap, stalk, and dark spore mass. However, it 
lacks true gills and the spores are not forcibly discharged. When the veil breaks or pulls 
away from the stalk or the cap splits radially, the spore mass is exposed to the elements, 
whereas in Endoptychum the spore mass usually remains enclosed. A giant version of this 
species, L. texensis var. major, occurs throughout the range of the typical variety. Its cap is 
6-12 or more cm broad and often quite scaly, and the stalk is 10-25 cm long and 2.5 cm 
or more thick (see photograph above). 


Endoptychum depressum Color Plate 84 
(Mountain Gastroid Agaricus) 


FRUITING BODY with a cap and stalk. CAP 3-15 cm broad, rounded or convex or 
flattened on top, often centrally depressed in age; surface smooth or occasionally scaly, 
white to dingy whitish or buff, often staining yellow or amber when bruised and in age 
(and sometimes staining vinaceous-brown near bottom); margin depressed around the 
stalk and joined to it by a veil, sometimes pulling away from stalk in age or the cap rup- 
turing irregularly. Flesh white, firm becoming tough in age, often bruising yellow; odor 
usually sweet (like almond extract or anise) when young but often unpleasant or musty at 
maturity. SPORE MASS composed of branched or contorted, crowded plates (rudi- 
mentary gills) or elongated chambers, pallid soon becoming chocolate-brown to blackish- 
brown, usually powdery at maturity and not normally exposed except in old age. STALK 
1-4 cm or more long, 0.8-3 cm thick, equal or tapered, usually short (but see comments), 


Endoptychum depressum, the widespread short-stalked form. S pecimen at right is being viewed from 
top, the specimen next to it from the bottom. Specimen at far left has been cut open to show the dark 
mature spore mass. Specimen next toit is being viewed from side. See color plate for long-stalked form. 
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firm, white or stained like the cap, smooth, percurrent. VEIL rather tough, covering the 
juncture of cap margin and stalk, not normally rupturing but sometimes breaking away 
from the stalk in age. VOLVA typically absent. SPORE PRINT not obtainable; spores 
variable in size but usually averaging 6-10 x 5.5-8 microns, round to broadly elliptical, 
smooth, thick-walled. Capillitium absent. 


HABITAT: Solitary to gregarious or clustered in duff or soil under conifers (or some- 
times aspen); common in the mountains of western North America, especially in the late 
summer and fall. The short-stemmed form typical of the Sierra Nevada often develops 
underground but usually pokes through the surface by maturity. A long-stemmed version 
(see comments) is sometimes abundant under ponderosa pine in the Southwest. 


EDIBILITY: Said to be edible (use only firm specimens); | haven’t tried it. 


COMMENTS: This mushroom is closely related to the section Arvenses of the genus 
Agaricus by virtue of its sweet odor when young, tendency to stain or age yellow, and 
dark spores. However, the veil doesn’t normally break until after the spores are mature (if 
it breaks at all) and the gills are misshapen to practically absent. The stalk is usually quite 
short (as shown in the black-and-white photo), but the long-stemmed variety (which may 
or may not be distinct) shown in the color plate is the prevalent one in the Southwest. 
Several other species may occur in the West, but have not been formally described. The 
names Secotium and Gyrophragmiumare used by someauthors instead of Endoptychum. 


Endoptychum agaricoides (Gastroid Lepiota) 


FRUITING BODY witha round to oval to pear-shaped, broadly conical, or heart-shaped 
(narrowed at top) cap and a short stalk. CAP (1) 2-7 (10) cm broad, 2.5-10 (12) cm high; 
surface dry, white when young and fresh, but discoloring buff to tan, ochre, or brownish 
with age; fibrillose, but often breaking up to form scales which give it a shredded ap- 
pearance; margin typically joined to the stalk. Flesh (in stalk and cap) white when fresh, 
but in one form staining vinaceous-brown when exposed. SPORE MASS composed of 
distorted chambers and/or plates (rudimentary gills) crowded within the cap; at first 
white and fleshy, then turning yellowish and finally becoming brown to yellow-brown in 
old age, and sometimes powdery. STALK percurrent, sometimes entirely internal (a 
vertical column that extends to the top of cap), but usually extending slightly below the cap 
(up to 2 cm), usually thickest at base of cap; white when fresh, but often discoloring like 
the cap in age; usually with a mycelial cord at base. VEIL not clearly differentiated from 


This immature Endoptychum agaricoides has been sliced open to show the percurrent stalk and white 
spore mass. Later the spores turn yellowish or brown and may become powdery. Note the Lepiota- 
like scales on cap. 


F352 PODAXALES & ALLIES 


cap (i.e., underside or “margin” of cap joined to stalk). VOLVA absent. SPORE PRINT 
not obtainable; spores 6-9 (11) x 5-7 microns, elliptical, smooth, with a thick inner wall 
that has an apical pore. Capillitium absent. 


HABITAT: Solitary, scattered, or in groups or clusters in lawns, fields, flower beds, waste 
places, etc.; widely distributed. It is fairly common in the Southwest and Rocky Mountain 
region in the summer and early fall, but I have not seen it in coastal] California. It is one of 
the few gastroid agarics to be found in eastern North America. 


EDIBILITY: Said to be edible when young; I haven’t tried it. 


COMMENTS: Also known as Secotium agaricoides, this unsung, farflung fungus looks 
like an unexpanded Agaricus or Lepiota, but has only rudimentary gills and never uvpens 
out. The rather pale spore color and thick inner spore wall with a pore suggests a closer 
relationship to Lepiota or Chlorophyllum than to Agaricus. It does not appear to have 
much in common with other Endoptychums(e.g., E. depressum), but is the “type” species 
of the genus. Other species: E. arizonicum of the Southwest is very similar, but has much 
larger spores; Neosecotium macrosporum of the Midwest, Southwest, and southern 
California also has larger spores, but they are ornamented rather than smooth and the 
fruiting body is usually slightly smaller (14 cm high). 


BRAUNIELLULA 


EASILY recognized by its orangish to vinaceous flesh and gastroid appearance, this 
small genus is clearly related to the pine spikes (Chroogomphus). Like the latter, it has 
grayish-black spores and amyloid flesh and grows exclusively with conifers. As there is 
only one common species, a key hardly seems necessary. 


Brauniellula nancyae —_(Gastroid Pine Spike) 


FRUITING BODY with a cap and short stalk. CAP (0.5) 1-5 cm broad, rounded to 
convex or lobed, or sometimes flattened on top; surface dry to very slightly viscid, fibril- 
lose, ochre to pale or dull orange beneath a layer of flattened grayish to brownish-gray 
fibrils, often becoming vinaceous in age; margin often lobed, at first attached to the stalk by 
the veil, separating from the veil in age but remaining incurved. Flesh thick, firm, pale 
Orange to ochraceous when fresh. SPORE MASS composed of crowded, convoluted 
plates and/or cavities; ochraceous to pale orange, becoming darker (grayish to nearly 
black) as spores mature; usually remaining covered by the veil, but sometimes partially 
exposed. STALK 0.3-2 cm long, 0.5-1 cm thick, equal or narrowed below, often so short 
that it scarcely protrudes below the cap; solid, firm, ochraceous to dull orange, usually 
fibrillose, often becoming vinaceous or reddish-stained in age and/or at base. VEIL 
fibrillose, ochraceous or becoming vinaceous. VOLVA absent. SPORE PRINT not 
obtainable; spores 16-20 x 6.5-9 microns, narrowly elliptical to spindle-shaped, smooth. 


HABITAT: Solitary or scattered to densely gregarious or clustered in duff under conifers 
(especially fir and pine) in the summer and early fall; known only from western North 


Brauniellula nancyae (= B. albipes) is common under mountain conifers throughout the West. Note 
short stalk. It is closely related to Chroogomphus. (Herb Saylor) 


BRAUNIELLULA yi) 


America. It is common in the Sierra Nevada and Cascades as well as in Idaho; it is also 
said to occur in northern Arizona. 


EDIBILITY: Unknown, but probably edible. 


COMMENTS: This curious mountain fungus is an almost exact replica of a Chroo- 
gomphus, except that it has only rudimentary gills (if any) and does not open out, and is 
often buried or half-buried in the humus layer. Note that it is the same color as Chroo- 
gomphus (dull or pale orange to ochraceous, becoming vinaceous in age) and has the same 
spore color (gray to black) and habitat. The grayish fibrils on the cap are suggestive of C. 
leptocystis (see comments under C. tomentosus). According to Eric Gerry, B. albipes 
is an earlier (more correct) name for B. nancyae. Other gastroid members of the Chroo- 
gomphus-family (Gomphidiaceae) include: an undescribed species (or perhaps just a 
“freak”) found under a pine in southern California (larger than B. nancyae, and lacking 
the grayish fibrils on the cap); and Gomphogaster leucosarx, described from Idaho, which 
has white flesh in the upper stalk and a bright yellow stem base (like the agaric genus 
Gomphidius), but which has a minutely chambered spore mass instead of gills. 


THAXTEROGASTER, NIVATOGASTRIUM, & Allies 


Medium-sized to small fungi found on wood (Nivatogastrium) or ground (Thaxterogaster & 
others). FRUITING BODY with a cap and stalk. CAP narrowly conical to convex, plane, or cen- 
trally depressed, viscid or dry. SPORE MASS enclosed by the cap but occasionally exposed at 
maturity, composed of rudimentary gills or plates that sometimes branch to form cavities, ochre 
to brown, rusty-brown, or reddish-brown at maturity, not normally becoming powdery. STALK 
usually well-developed (but sometimes very short), percurrent. VEIL absent or if present then 
thin and fibrillose. VOLVA typically absent. SPORE PRINT not obtainable. Spores tawny to 
brown under the microscope, mostly elliptical, smooth or roughened. Sphaerocystsand capillitium 
absent. 


SIX miscellaneous genera of gastroid agarics are treated here. All have brown spores 
and are thought to have evolved independently from various brown-spored gilled 
mushrooms. Nivatogastrium, for instance, is closely related to Pholiota;, like that genus, 
it grows on wood. Thaxterogaster, on the other hand, is terrestrial and allied to Cor- 
tinarius; Weraroa and Galeropsis, with their distinctive pointed caps, may be derived 
from Psilocybe or possibly Conocybe; Setchelliogaster and Gastrocybe are both sug- 
gestive of the Bolbitiaceae. All six are small genera and none are worth eating. Three 
characteristic species of our western mountains are described here. 


Key to Thaxterogaster, Nivatogastrium, & Allies 


1. Growing on wood (on mountain conifers) ............. Nivatogastrium nubigenum, p. 735 
PCO Vion LOmna 0. ..., ee, MmmeennMnNw OM MG cad perks wea kes pecan egy s 2 
2. Cap very narrowly conical (like a dunce cap); usually found in grass or mountains ....... 3 
Pee ASL OURS DES Se eh ice 3 on es a oc a re 4 
3. Found on lawns; fruiting body soon dissolving or collapsing ............ 0.00 eee eee eee 


Pr et ROO aes Guarana hee eae ras Gastrocybe lateritia (see Weraroa cucullata, p. 734) 
3. Usually found in mountains (but often among grasses); fruiting body not dissolving quickly 
Aree ce Ronee eta ee ee eR ey, URINE EOD. eater CnEn et Weraroa cucullata & others, p. 734 


4. Associated principally (if not exclusively) with eucalyptus; stalk slender .................. 
RO eR ee ware ele heen ae re Setchelliogaster tenuipes (see Weraroa cucullata, p. 734) 
a (NOrasmmo ver as Ociatedumamly witlnCOmmcrs .. 2. 2am ..... 2.500. tee eee ee eee es CS) 


Veil thick and/ or persistent; gills present; spore print obtainable ... (see Cortinarius, p. 417) 
5. Veil fibrillose or not well-developed, persisting or disappearing; spore mass composed of 
contorted plates or cavities; spore print not obtainable ..... Thaxterogaster pingue, p. 734 


Left. Thaxterogaster pingue. Note percurrent stalk in sliced specimen on left. The stalk can be very 
short or fairly long depending on environmental conditions. Right: Weraroa cucullata is easily told 
by its small size and narrow, pointed “head.” 


Thaxterogaster pingue (Gastroid Cortinarius) 


FRUITING BODY witha cap and short stalk. CAP 1-5 cm broad, rounded or obtuse to 
convex or lobed, the top often flattened somewhat in age; surface slightly viscid to slimy 
when moist, smooth, buff to olive-yellow to dingy yellow-brown or dark brown. Flesh 
firm, white or tinged cap color. SPORE MASS composed of crowded, contorted plates 
and/or small cavities; yellowish becoming dull brown to pale or dark cinnamon-brown. 
STALK 0.5-4.5 cm long, 0.8-2.5 cm thick, very short or rudimentary in some forms, well- 
developed in others; equal or swollen at base; percurrent (the portion in the spore mass 
usually quite narrow and unbranched); smooth, often viscid near base when moist, dull 
yellowish to buff or colored like the cap, often purple or lilac where exposed to light. VEIL 
fibrillose or cobwebby, persisting or disappearing. VOLVA absent. SPORE PRINT 
not obtainable; spores (12) 14-16.5 x 8-9.5 microns, elliptical to somewhat oblong, warty 
and/or wrinkled. 


HABITAT: Solitary to gregarious in duff under conifers in western North America; fairly 
common in the summer and fall, especially at higher elevations. It is one of the most fre- 
quently encountered gastroid agarics of the Rockies (usually under spruce). Inthe Sierra 
Nevada and Cascades it favors fir. In our area it is rare—one specimen of local origin 
was brought to me, but its collector did not note the habitat. 


EDIBILITY: Unknown—but hardly tempting. 


COMMENTS: This species is best recognized by its viscid cap, dingy yellowish-brown 
to brown overall color, and frequently violet-tinged stalk. It is a variable species insofar 
as shape is concerned—specimens growing in regions of high rainfall are apt to fruitabove 
the ground and havea well-developed stalk, while those growing in drier habitats are more 
likely to remain buried in the duff and havea short stalk that barely protrudesfromthecap 
(i.e., the fruiting body can be roundish and Rhizopogon-like). Thaxterogaster is thought 
to be closely related to the agaric genus Cortinarius. Several other species of Thaxtero- 
gaster occur in the United States, some of them undescribed. 


Weraroa cucullata (Gastroid Liberty Cap) 


FRUITING BODY with a cap and stalk. CAP 1-4 cm high, 0.4-1.5 cm broad, narrowly 
conical with a pointed apex; surface dry to slightly viscid, smooth or fibrillose, often 
wrinkled, yellow to yellowish-buff to tawny or yellow-brown; margin often splitting in 
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WERAROA 135 


age and retracting slightly from the stalk. SPORE MASS composed of crisped or con- 
torted gills that may or may not branch to form cavities; browntoreddish-brown.STALK 
long and thin(5-12 cm long, 14 mm thick), equal or with a small bulb at base, hollow or 
stuffed, rather tough, smooth or fibrillose, colored like cap, dry. VEIL (partial) absent 
or evanescent. VOLVA absent. SPORE PRINT not obtainable; spores 11-14 (16) = 6-8 
(10) microns, elliptical, smooth, with a germ pore; tawny to brown under the microscope. 


HABITAT: Scattered to gregarious on ground, usually among grasses in wet alpine 
meadows; widely distributed in the mountains of western North America. It occurs in the 
Sierra Nevada and | have found it in the southern Rockies in August. 


EDIBILITY: Utterly and irrefutably inconsequential. 


COMMENTS: The narrowly conical, pointed cap perched on a long thin stalk plus the 
rudimentary gills make this a most distinctive mushroom. It is reminiscent ofa liberty cap 
(Psilocybe semilanceata), but does not have true gills. Galeropsis cucullata is an older 
name for it. Galeropsis polytrichoides, found in the same habitats, may be a smaller- 
spored version of the same species. G. angusticeps is an eastern species. Gastrocybe 
lateritia is also similar but grows on lawns and, like Conocybe, collapses or dissolves 
very quickly (within a few hours). Also deserving mention is Setchelliogaster tenuipes, 
a small species probably related to the Bolbitiaceae. It hasa convex toround or cylindrical, 
yellow-brown to brown or reddish-brown, non-viscid cap with a chambered or gill-like, 
exposed spore mass and a short or long but slender stalk. It is associated with eucalyptus 
and is either especially fond of erudite settings or is only sought for by “academia nuts.” 
(It has been found on the Stanford and University of California campuses.) 


Nivatogastrium nubigenum _— (Gastroid Pholiota) 


FRUITING BODY witha cap and stalk. CAP (1) 2-8 cm broad, nearly round to convex, 
sometimes expanding in age, the center often flattened or slightly depressed; surface 
smooth or slightly fibrillose, ochraceous or tawny to dingy yellowish, buff, or white 
(usually fading to whitish in age), slightly viscid when wet, sometimes pitted; margin at 
first incurved and often lobed, remaining attached to the stalk or sometimes pulling away 
in old age. Flesh white in the cap and columella (that portion of the stalk surrounded by the 
spore mass), usually brown in the stalk; rather soft but tough (especially in the stalk); 
odor mild or fragrant (like bubble gum). SPORE MASS brown tocinnamon-brown when 


Nivatogastrium nubigenum grows on dead mountain conifers in the spring. Spore mass is composed 
of contorted gills and is sometimes exposed in old age (large specimen). Note pale color. 
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mature, composed of irregularly contorted gills that often form chambers; exposed only 
in old age if at all. STALK 0.5-2.5 cm long, 0.5-2 cm thick, equal or thicker at either end, 
percurrent, usually short and stout, quite tough (difficult to section); white or stained 
brownish to rusty-brown, not viscid. VEIL present as whitish fibrillose tissue that extends 
from the cap margin to the stalk; often disappearing in age, not forming an annulus (ring). 
VOLVA absent. SPORE PRINT not obtainable; spores (3) 7-9 (12) x (3)5.5-6.5 microns, 
elliptical, smooth, brown in mass, honey-colored under the microscope. 


HABITAT: Solitary to gregarious or in small clusters on rotting conifers, often near 
melting snow or shortly after the snow disappears; fairly common in the mountains of 
the West in the spring and early summer, especially on fir and lodgepole pine. I have seen 
large fruitings in the Sierra Nevada and Cascades, but have yet to find it on the coast. 


EDIBILITY: I can find no information on it. 


COMMENTS: This distinctive member of the “snowbank” mushroom flora is easily 
identified by its pale color, growth on wood, and irregularly contorted or chambered 
brown “gills” which remain enclosed by the cap or are exposed only in old age. Like other 
gastroid or “reduced” agarics, it is apt to be mistaken for an unopened gilled mushroom. 
Its occurrence on wood and brown “gills” plus the color and shape of the spores relate it 
to the agaric genus Pholiota. Another Pholiota-relative, N. wrightii, has been found in 
the mountains of southern California. 


MACOWANITES, ARCANGELIELLA, & Allies 


Small to medium-sized, terrestrial woodland fungi with a crisp and brittle or fragile texture. 
FRUITING BODY with a cap and stalk. CAP variously shaped but never conical, dull or brightly 
colored; margin frequently joined to or touching the stalk, at least when young. Flesh white or 
pallid. SPORE MASS white to yellow, pinkish, or ochraceous; usually composed of contorted 
gills which may branch to form cavities; enclosed or exposed. Latex present in Arcangeliella, other- 
wise absent. STALK often short, percurrent, white or pale-colored, brittle (typically snapping 
open cleanly like a piece of chalk). VEIL and VOLVA absent. SPORE PRINT not obtainable. 
Spores hyaline (colorless) under the microscope, round to elliptical, ornamented with amyloid 
warts, spines, or ridges. Sphaerocysts usually present in some part of tissue. Capillitium absent. 


THESE curious fungi look like disfigured specimens of Russula and Lactarius, which is 
essentially what they are. Like those genera, they have white to ochre gills, a crisp or brittle 
texture, and ornamented amyloid spores. However, as in other gastroid agarics, the 
cap does not expand fully and the gills are irregularly contorted or aborted and have lost 
the ability to forcibly discharge spores. Furthermore, while they are not truly hypogeous 
(subterranean), they exhibit a tendency in that direction, 1.e., they are frequently only 
partially exposed at maturity. In other words, they are intermediate in aspect between the 
Russulaceae (Russula and Lactarius) and certain genera of false truffles (Martellia, 
Gymnomyces, and Zelleromyces). (The latter are microscopically similar but have gone 
completely underground, lost their stalk, and typically have a chambered rather than 
gilled spore mass.) 

In Macowanites the fruiting body is Russula-like (1.e., the cap is sometimes brightly 
colored and there is no latex). In Arcangeliella, on the other hand,a latex is usually present 
as in Lactarius (the latex is best seen by slicing open a fresh fruiting body). A third genus, 
Elasmomyces, closely resembles Macowanites, but has spores which are not modified for 
forcible discharge (thus it is a step closer to the false truffles) and lacks sphaerocysts in the 
gills. (Macowanites has sphaerocysts in the gills and its spores are modified for forcible 
discharge though they are not actually discharged.) 

Like Russula and Lactarius, these mushrooms are strictly mycorrhizal. They are 


MACOWANITES, ARCANGELIELLA, & ALLIES oh 


especially common and diverse under conifers inthe mountains of western North America, 
but several (e.g., Macowanites magnus) occur in our area. They are not often collected 
for food and those with an acrid (peppery) taste or unpleasant odor should be avoided. 
Over 25 species of Macowanites have been described from the United States. Most of them 
are difficult to identify without a microscope. Arcangeliella and Elasmomyces have 
fewer species, but are still not easy to identify. One Macowanites and one Arcangeliella 
are described here. 


Key to Macowanites, Arcangeliella, & Allies 


le Wastewenyuenidlitpepperyy), bursomenmnemlateitlyso 0.8.0.2... Becca cee ee see ees 2 
i lastemuldlior distmetivesbimt met acrid ........ a. .e eee. ee gm. es ee ee 4 
2. Fruiting body exuding a latex (milk or juice) when cut open, at least when fresh and moist (but 

IERASOMITCTINMCE VERY WOEATL) we... ee ee ee ee BR Rs AR Ge ws A ee a me es 3) 
2B, ICSE OSS, Eee ee aera ee sane Lee at Oana ee neR Maren tate OMUee Serene ses cena tree ] 


3. Stalk usually well-developed; latex usually copious; found mainly in coastal forests ........ 
an tee. Cee garg ee ere eee wee te rere Arcangeliella variegata (see A. crassa, p. 738) 
3. Stalk usually short, often poorly developed; latex copious or scanty; found mainly under moun- 
tain conifers (in Sierra Nevada, Cascades, etc.) ...... Arcangeliella crassa & others, p. 738 


4. Fruiting body medium-sized to fairly large (cap 3-14 cm broad, stalk 3-7 cm long and often3 cm 
thick); cap dull-colored (cinnamon-buff to pale tan to dark brown); odor usually unpleasant 


iNT) “ce: tm ee ag ra rn rel acne rer ot Sn Macowanites magnus (see M. americanus, below) 
A Cle es se ae co ern cay er a ene ae eee erase. er ea ee ae 5 
5. Odor antiseptic (like iodoform) or chlorine-like, at least at maturity ...............000- 6 
5. "Odommild.Ordisticiwye mtn as ADOVe (cc. 005 0M ee te oe es Pee Sea eee 7 
6. Odor chlorine-like; taste unpleasant Macowanites chlorinosmus (see M. americanus, below) 
6. Odor antiseptic; taste mild ............ Macowanites iodiolens (see M. americanus, below) 
1. Oder sweet, auleast mnagemt witen dwiéd) ..... oc ise aed on ye a ek eb ee eee kanes 8 
7, Odor mild"erunpleastiit but WE s WEE)... . mam oem... ] 
©. Capers ...........e0s. Elasmomyces odoratus (see Macowanites americanus, below) 
S. Gap ant) wWSfy-browh ........:5...... Arcangeliella camphorata (see A. crassa, p. 738) 
9. Associated primarily with hardwoods (oak, etc.); cap whitish to bright red or reddish .... 10 
9. Associated primarily with conifers; cap whitish to yellow, blue, olive, vinaceous, salmon, rosy, 

Pilih, VINACEOUS, OTTMOMTUMESTMETEO 5c Be ce eee ee eta wees thew ecu e cows 1] 


10. Sporémass composed of contorted or rudimentary gills ............. 02000 c eee e wees 
oe ere ree Elasmomyces russuloides & others (see Macowanites americanus, below) 


10. Spore mass minutely chambered, not normally exposed .... (see Martellia & Allies, p. 742) 
il, Siasteacnd((peppery) ......... Macowanites luteolus & others (see M. americanus, below) 
I’ Waste mildiorat leastmet acid ........... Macowanites americanus & many others, below 


Macowanites americanus (Gastroid Russula) 


FRUITING BODY with a capand stalk. CAP 1-5 cm broad, convex or irregularly lobed, 
but often expanding in age to plane or even centrally depressed; surface viscid when wet, 
smooth or often breaking up into scales(especiallyat center); color variable: lilac, purplish, 
vinaceous, olive, blue, yellow, or even whitish, or often mixtures thereof; margin not 
typically joined to the stalk but often touching it when young. Flesh brittle, crisp, white; 
odor and taste mild. SPORE MASS consisting of irregular or distorted, often veined or 
even chambered gills that are whitish at first but soon become ochre todull yellow-orange; 
usually attached to stalk. STALK |-3 cm long, 0.3-1.5 cm thick, more or less equal, firm, 
brittle, smooth, white, percurrent. VEIL and VOLVA absent. SPORE PRINT not 
obtainable; spores 8 .5-13.5 x 8-12 microns, broadly elliptical to round, withamyloid warts 
and ridges, modified for forcible discharge but not actually discharged. 
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HABITAT: Solitary to gregarious or clustered in duff under conifers (sometimes buried); 
fairly common and widespread in western North America, especially under spruce, fir, 
Douglas-fir, and pine. It fruits mainly in the summer and fall and is said to be the most 
common member of the genus. I have seen it in northern California. 


EDIBILITY: Said to be edible—but be sure of your identification. 


COMMENTS: This conifer-lover looks like a deformed or aborted Russula, which 1s 
essentially what it is! The spores are not forcibly discharged and hence a spore print is 
unobtainable. There are more than 20 other members of the genus in North America, 
including: M. iodiolens, very similar but with a distinct iodoform (antiseptic) odor, found 
under conifers; M. subolivaceus, a mild-tasting species wtih a white or olive-tinged cap 
and smaller spores, found in the Sierra Nevada under conifers; M. chlorinosmus, witha 
whitish to yellow cap, deep ochre spore mass, chlorine odor, and unpleasant taste, found 
under conifers; M. luteolus, a dull or pale yellowish, acrid-tasting species found in coastal 
California and the Pacific Northwest under conifers; M. subrosaceus, a pinkish-capped, 
ochraceous-staining species; M. (=Elasmomyces) roseipes, with a pinkish to salmon or 
vinaceous cap whose margin never touches the stalk, favoring spruce and fir; M. alpinus, 
a white to creamy-buff montane species; and M. magnus, a large species (cap 3-14 cm 
broad, stalk 3-7 cm long and up to3 cm thick) witha viscid tan to dark reddish-brown cap 
and an unpleasant odor, originally collected in Santa Clara County, California. The 
closely related genus Elasmomyces has spores which are not modified for forcible dis- 
charge and seems to be more common under oak than conifers, at least in California. Its 
members include: E. russuloides, with a red to reddish-brown cap (at least in age), widely 
distributed; E. pilosus, which tends to grow underground in association with oak; and 
E.. odoratus of Washington, with a strong fragrant odor. None of these are worth eating. 


Arcangeliella crassa —_ (Gastroid Milk Cap) 


FRUITING BODY with a cap and stalk. CAP 2-8 cm broad, convex when young, be- 
coming plane to shallowly depressed or irregular in age; surface pale buff to pinkish-buff, 
sometimes darkening slightly (to cinnamon-buff) in old age, dry or slightly viscid, smooth; 
margin typically remaining attached to the stalk, but often not quite reaching it in some 
places, and inage sometimes separating slightly from it. Flesh thick, crisp, brittle, white to 
pinkish-buff; odor often unpleasant in age; taste very acrid (peppery). Latex present 
but often scanty (especially in dry weather), white, unchanging. SPORE MASS com- 
prised of contorted plates or rudimentary, often chambered gills; pale pinkish-buff to 
ochre-buff, usually completely enclosed by the cap but occasionally exposed when old, 
especially near the stalk. STALK 0.5-2.5 cm long, 0.5-1.5 (2) cm thick, usually stubby and 
poorly-developed, often off-center; solid or hollow, crisp, brittle, dry, smooth, percurrent; 
whitish or colored like thecap. VEILand VOLV Aabsent. SPORE PRINT not obtainable; 
spores 7.5-11 x 5.5-8 microns, elliptical, with strongly amyloid ridges (reticulate). 


Left: Macowanites sp. (perhaps Macowanites magnus), a Russula-like fungus with deformed gills. 
Right: Arcangeliella crassa has short stalk plus white latex which is not visible here. (Herb Saylor) 


ARCANGELIELLA 7139 


HABITAT: Solitary to gregarious in duff under conifers and in mixed woods; known only 
from the mountains of western North America. It is sometimes common (along with A. 
tenax—see comments) 1 in the Sierra Nevada in the spring, summer, and fall. Like many 
gastroid agarics, it does not seem to occur on the coast. 


EDIBILITY: Unknown, but the acrid taste is a deterrent. 


COMMENTS: The genus Arcangeliella is closely related to Lactarius, and this species 
looks like an aborted milk cap. The overall buff to pinkish-buff color and white acrid 
latex are important field characters. A. tenax and A. lactarioides (the latter with a 
gelatinous cap cuticle) have also been described from the mountains of Oregon and Cali- 
fornia; they are very similar if not the same. Other species: A. variegata is a coastal species 
with a grayish-buff to olive-buff cap that is often yellowish-spotted in age plus a copious 
white to almost clear, acrid latex and well-developed white stalk. It occurs in our area but 
is more common northward. Still another species, A. (~Elasmomyces) camphorata of 
Washington, is remarkable for its strong fragrant odor like that of candy caps( Lactarius 
fragilis and relatives), especially when dry. As in candy caps, its latex is often absent, but 
the odor and overall tan to rusty-brown color distinguish it. See also Ze/leromyces (under 


Martellia & Allies). 
QD 


spores 


False Truffles 
HYMENOGASTRALES & Allies 


THE false truffles, deprecatingly dubbed “squirrel food” by at least one jaded fungophile 
I know, are easy-to-overlook, difficult-to-identify, subterranean, tuberlike fungi. They 
are neither delicious (unless you’re a squirrel) nor conspicuous (unless you’re a squirrel) 
nor attractive (unless you’re a squirrel), but they are interesting from an evolutionary 
standpoint (unless you’re a squirrel) because many are thought to have evolved from the 
Hymenomycetes (e.g., agarics and boletes) or perhaps to have given rise to them. 

The fruiting body of a false truffle is typically potatolike: round to oval or knobby with 
a tough or cartilaginous to rubbery or gelatinous interior. The spore mass or gleba (in- 
terior) is often composed of small chambers that give it a spongelike appearance. The 
spores are borne on the walls of the chambers or sometimes within the chambers them- 
selves. The gleba usually remains intact through maturity rather than becoming powdery 
and dispersing. These features, plus the fact that most false truffles are hypogeous (sub- 
terranean) or erumpent(i.e., they “erupt” through the surface of the ground at maturity) 
distinguish them from the puffballs and earthballs, which have a powdery spore mass in 
old age and usually fruit above the ground. 

Some false truffles, such as Truncocolumella, possess an internal stalk or columella— 
a branched or unbranched central column which penetrates the spore massand sometimes 
protrudes slightly beneath it as a rudimentary stalk or “stump.” The columella can be 
quite slender, so you should always make several sections of the fruiting body soas not to 
overlook it. The columella or “stalk” is not usually percurrent as in the gastroid agarics, 
and in many false truffles (including the most common genus, Rhizopogon) it is al- 
together lacking. 

The false truffles can also be confused with the “true” truffles, whichare notascommon, 
usually have a channelled or marbled or hollow interior, and lack a columella (see lengthy 
footnote on p. 844). As might be expected, there are some exceptions (e.g., false truffles 
such as Melanogaster and Alpova have veins in the spore mass, and some truffles have a 


False truffles look something like puffballs, but usually grow underground and do not have powdery 
spores at maturity. The interior is usually divided into chambers, but the chambers can beso minute 
that a hand lens is required to see them. This species is Rhizopogon ochraceorubens (p.755). 


chambered interior), and it is sometimes necessary to make a microscopic determination 
as to whether the spores are borne inside asci (the true truffles) or on basidia (the false 
truffles).* 

As defined here, the false truffles are an artificial and heterogeneous group. Several 
genera are related to the agarics (e.g., Hymenogaster to the Cortinariaceae, Hydnangium 
to Laccaria, Martellia to Russula, and Zelleromyces to Lactarius). A few, like Trunco- 
columella, show affinities to the boletes, while the origins and relationships of others 
(e.g., Rhizopogon and Alpova) are obscure. 


Western North America harbors more than its share of false truffles— more, in fact, 
than any other region in the world. Most if not all are mycorrhizal. They are verycommon, 
but since they tend to grow underground, they’re unlikely to be seen unless sought for. 
The best way to find them is to take a handrake and sift gently through the humus or needle 
duff and upper soil layer (see chapter on truffles for more details), giving special attention 
to areas where squirrels, deer, or wild pigs have been digging. Y ou face fierce competition, 
however, for those not devoured by animals are eagerly snatched up by mycologists (it 
is only in the last fifty years that the false truffles have been studied closely—dozens have 
yet to be named and many of the named ones are known only from a single locality). 
Relatively few are left in the ground to rot in peace, which may actually be to their advan- 
tage—since their spore mass is not powdery and easily dispersed, they rely on rodents, 
insects, rain, and mycologists to spread their spores for them. Many have strong odors 
(e.g., ike marzipan, garlic, or vanilla) that help to broadcast their presence. 

The false truffles are of more interest to the evolutionary taxonomist than the most 
revolutionary gastronomist. Some have an unpleasant taste or texture; a few, I am told, 
are edible. The overwhelming majority, however, have not been tested (by humans), in 
part because field identification can be very difficult. A microscope is often needed to 
determine the genus and family as well as the species. 

The false truffles are a vast group—there are over 150 species of Rhizopogon alone! 
Only a few representatives are depicted here. The keys, which unavoidably resort to 
microscopic characteristics, are greatly modified versions of those in How to Know the 
Non-Gilled Mushrooms by Alexander Smith, Helen Smith, and Nancy Weber. Those 
of you who wish to know more about the false truffles should consult the extensive keys 
in that book, the technical literature on the subject (see bibliography), and/or the 
squirrel representative nearest you. 


Key to the Hymenogastrales & Allies 


|) oc tiPoke bowen sideiagel *escx. samemenEes + aghsee RSET OI ae Oe (see Tuberales, p. 841) 
J... .Spores Bowie GN BASIGIA* ccc .- suns De cocxsuenht toemmnosmsmrsconcaaa MMs An aman fee 2 


2. Columella present, branched or unbranched, percurrent (extending all the way through spore 
mass) or stumplike, sometimes very thin (be sure you slice the fruiting body perpendicular to 
the ground and through its center— you may want to make several thin slices so as not to over- 
look theemlumelay sw... oe ss Meg aes 5 

2. Columella absent (but a stalklike base of tough fibers sometimes present) ............... fi 


*For some fairly reliable ways to distinguish the Tuberales (truffles) from the false truffles in the field, see the ex- 
tensive footnote at bottom of p. 844. 
740 


HYMENOGASTRALES & ALLIES 741 


Mn & eh WY 


Columella short and stumplike or branched, usually prominent; peridium (skin) typically 
yellow to olive; spore mass composed of empty tubular chambers, not blueing whencut; spores 
smooth, yellowish to pale brown under the microscope; associated mainly if not exclusively 
PT OOMIIAS NE. oy econ dos ee be ee anes cee pee ge eS Truncocolumella, p. 752 

INDI SIS ELC Mie sone attra g ae accra ett cn yew OM Orme oe rec OE ee ae i — r % 


Outline of gills and cap present in longitudinal (perpendicular) section (see Agaricales, p. 58) 
IGA pal Omen see hee te ee ee RAN ce er ne ener iaen OP IRRRY sw 4 5) 


Peridium (skin) 2-5 mm thick; columella fairly thick (sometimes rounded or cushion-shaped), 
not percurrent; spore mass lacking chambers but with radiating lines or plates when young; 
white becoming brown or black; firm to gooey or in old age powdery ....Radiigera, p. 760 

IMO SS Cl ONS EE a eS oo Co OM Meo) Be: Mone (oe So ne 6 


Spore mass usually (but not always) greenish to olive-gray or olive-brown, typically tough or 
cartilaginous when young but often slimy in old age; columella often translucent (but some- 
times whitish), branched or unbranched; peridium (skin) usually well-developed; spores 
smooth or enclosed in a wrinkled outer coat .............. Hysterangium & Allies, p. 762 

MC i ee ee ed ee ee ee oe ee 1] 


Spore mass white even in age, the chambers usually gel-filled or exuding a white latex when cut; 
spores with a gelatinous sheath, nmotamyloid ......... Leucophleps & Leucogaster, p. 759 
Mature spore mass darker (may be white when young), or if white then not asabove ..... 8 


Peridium (skin) thick (occasionally | mm, usually 2-5) and tough or leathery; spore mass at first 
white but soon black, purplish, or dark brown, remaining firm fora long time but finally pow- 
dery, sometimes with veins but Jacking gel-filled chambers ...... (see Scleroderma, p. 707) 

Not as above; peridium usually thinner; spore mass only rarely powdery ............... 9 


Spore mass typically marbled with paler veins, the chambers usually gelatinous or gel-filled; 
SO UOCMIO OU © ew See Pages ee as Qos Os Alpova& Melanogaster, p. 756 
Notasabove< butmay havesome ofabove features) ... 0.26 ..606 60s eee eee cess 0 


Spores smooth (not ornamented), elliptical to oblong, sometimes amyloid but not dextrinoid, 
spore mass composed of minute chambers; outer surface often (but not always) with mycelial 


threads; very commeon,@specially undés conifers ...°........@...--. Rhizopogon, p. 753 
Not as above; spores typically ornamented with lines, warts, wrinkles, spines, etc., or showing 
MUNIN “SIMHICG: | om eae 2 oa Mew Aen uatian ous Me wees oS eee eevee aay eee 1] 


Spores round, elliptical, or elongated, colorless to yellowish or brown under microscope, not 
amyloid; spore mass variously colored (sometimes dark); peridium absent or present ... 12 
Spores round to elliptical with amyloid or partially amyloid warts, rods, ridges, or spines; 
spores usually colorless or nearly so under the microscope; spore mass variously colored but 
often white at first and not typically dark brown to blackish; peridium usually present .. 16 


Spores round to broadly elliptical and ornamented with large warts, cones, or spines; spores 
usually colorless under the microscope but sometimes brown; found in many habitats but 
especially common underemealyptws ........)............ Hydnangium & Allies, p. 744 

Spores nearly round to elliptical, spindle-shaped, or elongated and typically wrinkled, warted, or 

longitudinally lined (rarely smooth or honeycombed), yellow-brown to rusty-brown or brown 
under the microscope; common in many habitats (including eucalyptus) .............. Ks 


S pores appearing smooth except in iodine solution(and then showing prominent brown bands 
or stripes, i.e., dextrinoid); spore mass white to yellow or yellowish .................. 14 
Not as above; spores typically ornamented (rarely smooth, but ifso then not asabove) .. 15 


Peridium white to brownish; found in Sierra Nevada ............ Protogautieria substriata 
Peridium absent or practically so; known from eastern Washington ... Protogautieria lutea 


Peridium (skin) often thin and soon wearing away; spore mass quite tough and crisp when 
young; spores ornamented with longitudinal lines ..................-- Gautieria, p. 746 
Not as above; peridium usually well-developed, persistent ... Hymenogaster & Allies, p. 748 


Outer layer of each spore consisting of amyloid rods imbedded in non-amyloid material; 
sphaerocysts absent; fruiting body 1-4 cm broad, usually irregular in shape, white becoming 
yellowish to olive-yellow or olive-gray; spore mass white and very dry, becoming olive inage; 
found under conifers, not common but sometimes fruiting prolifically Mycolevis siccigleba 

Not as above; spores ornamented with free spines, warts, and/ or ridges; sphaerocysts usually 
(but not always) present somewhere in fruiting body; mature spore mass variously colored but 
not often olive; widespread and fairlycommon ................ Martellia & Allies, p. 742 
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MARTELLIA & Allies 


Small to medium-sized woodland fungi usually found underground. FRUITING BODY round 
to knobby or lobed (potato-like), variable incolor. SPORE MASS (interior) typically composed of 
large to small or minute chambers; usually rather crisp when fresh, white to pinkish, ochre, ochre- 
brown, or cinnamon-brown. Latex often present in Zelleromyces, otherwise absent. STALK 
absent except in a few species; columella present or absent. SPORES round to elliptical, orna- 
mented with amyloid warts, spines, and/or ridges; hyaline (colorless) under the microscope. 
Basidia forming a hymenium that lines the walls of the chambers. Sphaerocysts usually present 
somewhere in the fruiting body (but sometimes absent in Martellia). Capillitiuin absent. 


THESE are poorly known, difficult-to-identify false truffles with a white to yellow- 
or cinnamon-brown spore mass and amyloid spores. Like the gastroid agarics Maco- 
wanites, Arcangeliella, and Elasmomyces,* they are thought to be closely related to 
Russula and Lactarius, but are one step farther removed (1.e., they lack the cap and stalk 
of those genera, grow underground, and typically havea chambered rather than plated or 
gilled spore mass). 

The most common genus, Martellia, lacksa latex and isthought to be related to Russula. 
A second genus, Gymnomyces, mimics Martellia but differs microscopically (the central 
strata of tissue in the walls between the chambers contain sphaerocysts; in Martellia they 
do not). A third genus, Zelleromyces, is probably closer to Lactarius than to Russula 
because the fresh fruiting body often exudes a latex (juice) when cut. (A Zelleromyces 
recently discovered in Yosemite National Park has a scanty dark red latex and stains 
greenish—just like Lactarius rubrilacteus!) 

Unless the spores are examined, all three genera are easily confused with other false 
truffles suchas Hymenogaster and Octavianina. However, theyare oftencrisper or fleshier 
(or not as tough) as many false truffles and often paler in color, at least when young. 

Martellia and Gymnomyces, and to a lesser extent, Ze/leromyces, are fairly common 
in our area under oak, madrone, and various conifers. However, they donot normally fruit 
in the large numbers characteristic of some of the other false truffles (e.g., Rhizopogon 
and Gautieria). All three genera need critical study, especially Martellia, which is fairly 
sizable. As the various species are differentiated almost exclusively on microscopic charac- 
teristics, only two are described here. 


Key to Martellia & Allies 


1. Fruiting body with a scanty dark red latex; wounded tissue usually staining greenish (within 
several hours); columella present but stalk absent; spore mass chambered; peridium (skin) 
practically absent; known only from Y osemite National Park ............. 0.0.0 e ee eeee 
i ae Zelleromyces sp.(name soon to be published by Harry Thiers and Herb Saylor) 


|e oy cc GO) Os (cara ea a nN rm a PE mr TAN 2 
2. Columella and/ or stalk present, usually percurrent (extending clear through spore mass) . 3 
2m S talleabsentycolimellan beenhkomudinEcntary wes eee ee ee a 
3. Fruiting body exuding a latex when cut; columella thin, branching; found mainly under oak 

alot the wWeslCOust ee re ON, ace cds ee ee ee Zelleromyces gardneri 
Grmlidtetabecni meme... I FOS ie ie emmpremermremnae eee eee ae: 4 
4. Spore mass rosy to pinkish to pinkish-buff ................. Gymnomyces socialis, p. 743 
4. Mature spore mass more or less cinnamon-buff Martellia cremea (see M. brunnescens, p.743) 
5. Fruiting body exuding a white latex whencut; exterior cinnamon to reddish; spore mass(interior 

of fruiting body) pale cinnamon-buff; widespread in eastern North America, especially under 

Due PP ee ee eee ee oe Zelleromyces cinnabarinus 
Scan otvasralbbowesllatens ale men tere mewranar, cmt were hor ed ah oe nee ate Se te Mee Oe 6 


6. Exterior tinged or spotted rose or red . Gymnomyces roseomaculatus (see G. socialis, p. 743) 
6. Wot asabove  . ee Re See ee ee rr eee een ee ee 7 
* Macowanites, Arcangeliella, Elasmomyces, Zelleromyces, Gyminomiyces, and Martellia constitute the so-called 


“astrogastraceous series.” In modern classifications they are usually placed alongside Russula and Lactarius 
in the Russulales and/or Russulaceae. 


Martellia fallax (see comments under M. brunnescens). Specimen at upper right is immature, as 
evidenced by white interior. Specimen at upper left is mature and distinctly fragrant. Since many 
species share these features, a microscope is usually needed to distinguish them. 


7. Walls of the spore-bearing chambers containing sphaerocysts in their central layers (a micro- 
scopic feature); uncommon . Gymnomyces ferruginascens & others (see G. socialis, below) 
7. Walls of the spore-bearing chambers lacking sphaerocysts in their central layers (sphaero- 
cysts may or may not be present elsewhere) .. Martellia brunnescens & many others, below 


Martellia brunnescens 


FRUITING BODY 1-3 cm broad, round to oval or irregularly knobby (potato-like). 
Outer surface white when young, developing ochre- to rusty-brown or brown stains in age 
or after handling, and usually entirely brownish in old age; smooth or pitted. SPORE 
MASS (interior) composed of small chambers, crisp and white when young, but dis- 
coloring brown to rusty-brown when cut (often slowly) and becoming ochre-brown to 
brown at maturity; odor often sweet (somewhat reminiscent of vanilla), at least in age. 
STALK and columella absent. SPORES 8-11 « 8-9 microns, broadly elliptical to round, 
with strongly amyloid warts and spines; hyaline(colorless) under the microscope. Cystidia 
absent. Walls of tissue between the chambers lacking sphaerocysts in their central layers. 


HABITAT: Solitary, scattered, or in groups in soil or humus (buried) in woods; known 
only from western North America. It favors conifers and is one of the most common 
Martellias of Oregon and California. I have found it in mixed woods and under Douglas- 
firin April, July, and October. 


EDIBILITY: I can find no information on it. 


COMMENTS: There are many Martellias that will more or less fit the macroscopic 
features of the above description. The sweet odor which develops in age might seem to be 
a distinctive feature, but is found in a number of other species (e.g., M. fragrans of Idaho, 
which has a strong vanilla-like odor). Another common western species, M. fallax, smells 
like Russula fragrantissima (at least to me). It is quite common in our area under hard- 
woods, and differs microscopically from M. brunnescens in having cystidia which are 
golden in potassium hydroxide (KOH). Also worth mentioning are M. foetens, an Idaho 
species that smells like M. fallax; M. cremea, which hasa percurrent columella; andM. cal- 
ifornica, M. boozeri, M. parksii, M. ellipsospora, et al, which differ microscopically. 


Gymnomyces socialis 


FRUITING BODY 1-2 cm broad (but several sometimes tightly clustered to form larger 
masses), roundish to somewhat irregular. Outer surface pallid to creamy or pinkish, 
usually staining ochraceous to rusty-brown when handled or dried; more or less smooth. 
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SPORE MASS (interior) composed of minute chambers, rosy-pinkish to pinkish-buff at 
maturity. STALK present as a short sterile base (at least in larger specimens) which is 
tucked into the depression formed by the lower portion of the peridium (skin), giving rise 
to a columella which penetrates the spore mass and is usually percurrent; whitish to 
pinkish-buff. SPORES 9-14 x 8-11 microns, round or nearly round, ornamented with 
amyloid warts or spines, hyaline (colorless) under the microscope. Walls of tissue between 
the chambers containing sphaerocysts in their central layers. 


HABITAT: Solitary to gregarious or clustered in soil or humus under oak; known only 
from California. According to Herb Saylor, it is fairly common in our area in the late fall, 
winter, and spring. 


EDIBILITY: Unknown. 


COMMENTS: This species can be told by its small size, pinkish-tinged peridium (skin) 
and spore mass, and the presence of a columella which usually extends below the spore 
mass as a short stalk. The latter feature is unusual fora Gymnomyces, and serves to dis- 
tinguish it from G. roseomaculatus, which also develops pinkish or reddish spots or 
tinges and grows under oak. Specimens with a well-developed stalk might be mistaken 
for a Macowanites or Elasmomyces, but do not have the rudimentary gills and exposed 
spore mass of those genera. Other species: G. cinnamomeus and G. ferruginascens both 
lack a columella and have a brownish to rusty-ochre or cinnamon exterior, at least in age. 
The first occurs in California under oak; the latter is recorded from Idaho under conifers. 


HYDNANGIUM & Allies 


Small to medium-sized fungi found mostly underground. FRUITING BODY round toirregularly 
lobed (potato-like), variously colored. SPORE MASS (interior) typically composed of chambers 
orelongated cavities; pinkishin Hydnangium, yellow-orange at maturity in Sclerogaster, variously 
(but usually differently) colored in Octavianina. Latex present or absent. STALK absent or present 
as a short sterile base; columella present or absent. SPORES usually round or nearly round and 
warted or spiny but not amyloid; hyaline (colorless) or pale under the microscope (or sometimes 
brown in Octavianina). Capillitium absent. 


THREE miscellaneous genera with spiny or warted, non-amyloid spores are treated here. 
The most common genus, Hydnangium, is easily told by its pinkish to flesh-colored spore 
mass and frequent association with eucalyptus. Sclerogaster also has a distinctively 
colored spore mass: bright golden-yellow to orange-yellow at maturity. It favors conifers. 
Octavianina, on the other hand, is variable in color and cannot reliably be distinguished 
from other false truffles without examining its spores. Its spore mass, however, 1s not 
normally pinkish or orange-yellow. 

Hydnangium is thought to be closely related to the agaric genus Laccaria. The affinities 
of Sclerogaster and Octavianina are unclear. 


Key to Hydnangium & Allies 


1. Spore mass pinkish to flesh-colored; peridium (skin) pinkish or whitish; usually (but not 
always) associated with eucalyptus ...0..,......0-2 06050. Hydnangium carneum, p.745 
TNC GEIS SAN OVC pa rat aa rien oe ates ences rN NE ater Sen oe ea Re VOU, cee 2 


Spore mass typically golden-yellow to orange-yellow when mature (may be whitish at first) 3 
WeiacrdBOMe: .on peer... ... 2 - me oe Octavianina asterosperma group & others, p. 745 


WwW NN 


Fruiting body 0.5-2.5 cm broad, white to pale yellow; spore mass sometimes powdery in age; 
odor often strong at maturity but not like peanut butter; spores 8-11 microns broad; not un- 
common in Southwest and Rocky Mtns., especially under pine .. Sclerogaster xerophilum 

3. Notas above; odor resembling peanut butter when mature; known from southern California 

re ait, 6 oe AG ls, pum OR ua ee Sclerogaster columnatus 


Hydnangium carneum, a pinkish false truffle that favors eucalyptus. Left: Specimens with a well- 
developed sterile base or “stalk.” Right: A sectioned specimen lacking a sterile base. (Herb Saylor) 


Hydnangium carneum (Rosy Eucalyptus False Truffle) 


FRUITING BODY 0.5-4 cm broad, round to irregularly lobed and/or flattened. Outer 
surface often pitted or wrinkled, dry, fibrillose or minutely velvety, pale rose to pinkish, 
pinkish-cinnamon, pinkish-buff, or flesh-colored (but often whitish when young and/ or 
retaining white areas in age), sometimes also with darker spots. SPORE MASS (interior) 
composed of small, often elongated or mazelike chambers that give it a spongy or marbled 
appearance; pinkish or rosy (like exterior or darker); odor usually mild. STALK absent 
or often present asa fragile whitish to pinkish sterile base which may extend into the spore 
mass as a thin columella. SPORES 10-18 microns, round or nearly so, with large non- 
amyloid warts or spines; hyaline (colorless) or tinged yellow under the microscope. 


HABITAT: Solitary to gregarious in soil or humus under eucalyptus and possibly other 
exotic trees and shrubs (e.g., Leptospermum),; widely distributed wherever eucalyptus 
is planted or naturalized. In California it fruits from late fall through the spring, butis par- 
ticularly common from January through April. I often find it with Hymenogaster albus 
and Hysterangium fuscum. Harry Thiers reports findinga large-spored variant under pine. 


EDIBILITY: Edible according to one source; | haven’t tried it. 


COMMENTS: The pinkish color (at least of the spore mass) and round spiny spores of this 
false truffle are strongly suggestive of the agaric genus Laccaria, and it is very likely that 
the two are closely related. It is interesting to note that pinkish Laccarias are sometimes 
common in our area under acacia, eucalyptus, and other Australianimports. Thecommon 
Hydnangium of California has long gone under the names H. roseum and H. soeder- 
stroemii, but they are probably synonyms for the wide-ranging and variable H. carneum. 
One source of confusion is the presence or absence of a sterile base or “stalk.” Though 
often present, it is very easily broken and consequently apt to be overlooked. 


Octavianina asterosperma group 


FRUITING BODY 1-3 cm broad, round or more often knobby and pitted (potato-like), 
firm, often with white mycelial threads (rhizomorphs) at the base. Outer surface whitish 
at first from a thin layer of cottony tissue which wears off in patches, revealing the dingy 
brown to grayish to yellowish-olive undersurface; discoloring pale greenish to faintly 
bluish or grayish-olive where bruised or rubbed. Peridium (skin) often wavy, whitish to 
buff, discoloring like the surface when cut. SPORE MASS (interior) composed of minute 
chambers, very firm, dark brown to blackish when mature, with whitish plates of sterile 
tissue sometimes visible; latex (fluid) present or absent (see comments). STALK absent, 
but a slight sterile base often present as a thickening of the basal peridium, and in some 
specimens this sterile base apparently giving rise to a thin columella. SPORES 13-18 
microns, round, covered with large, blunt spines; yellowish to brown under the 
microscope, not amyloid. 745 
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HABITAT: Solitary to gregarious in soil or humus under trees in woods (usually buried); 
widely distributed but rare. Specimens tentatively identified as this species have been 
found near Santa Cruz, California, under redwood and Douglas-fir in June and July. 


EDIBILITY: Unknown. 


COMMENTS: Most species of Octavianina are rare, and this one is no exception. It was 
originally collected in Europe and described as exuding a latex when cut. Local material 
seems nearly identical to the European version, but shows no sign of a latex. Var. potteri, 
described from Michigan, also lacks a latex, but hasa paler spore mass and blackens when 
bruised. The large, relatively few, non-amyloid warts or spines on the spores are the out- 
standing feature of the species. Hymenogaster utriculatus (see comments under H. sub- 
lilacinus) looks quite similar in the field, but has ridged or honeycombed spores. There 
are several Octavianinas with a paler (pallid to cinnamon-brown) spore mass, including: 
O. papyracea, with an abundant cream-colored latex and a papery peridium when dry, 
originally found in northern California under redwood; O. rogersii, with smaller warts 
on its spores and no latex; and O. macrospora, with elliptical spores. All of these are rare. 


GAUTIERIA 


Small to medium-large woodland fungi usually found underground. FRUITING BODY roundish 
to oval to lobed or knobby (potato-like). Peridium (outer skin) absent or poorly-developedinmany 
species. SPORE MASS (interior) composed of small to large cavities or chambers, usually ochre- 
yellow to yellow-brown, cinnnamon-brown, or dull brown; firm and tough or rubbery when 
fresh, often rubbery-gelatinous and strong-smelling in age. STALK absent or rudimentary; 
columella often present, well-developed, and branched. SPORES typically elliptical and yellowish 
to rusty-cinnamon under the microscope, /ongitudinally striate or ridged (or even “winged”), not 
amyloid. Basidia borne in a hymenium lining the walls of the chambers. Capillitium absent. 


THE ochre to cinnamon to dull brown overall color and tendency of the outer skin to wear 
away (thereby exposing the inner cavities) are the main field characters of this distinctive 
genus of false truffles. Those few species with a persistent peridium (skin) can be distin- 
guished from Hymenogaster and other false truffles by their brownish, longitudinally 
lined spores. Gautieria is a common genus (if you’re looking for truffles), but the various 
species are difficult to distinguish from each other and several are still undescribed. One 
representative is described here. 


Key to Gautieria 


1. Peridium (skin) well-developed and persistent, i.e., the spore mass notexposed .......... 2 
|. Peridium absent or present only as a thin layer of tissue that soon wears away, i.e., the spore 
mass (spore-bearing chambers or cavities) usually exposed at maturity ................ 3 


Pendinmwhitishwhemyoung . .0P B . . cc n- G. gautierioides (see G. monticola, p. 747) 
INO AS AVE a cote eee eas aun CU ge eens G. parksiana (see G. monticola, p. 747) 


Ne 


Spore-bearing cavities quite large (2-10 mm broad); columella typically absent or rudimentary; 
founduinder hardwoods =. .0. )....5.. a. .- G. morchelliformis (see G. monticola, p. 747) 

3. Notas above; spore-bearing cavities often smaller and columella usually present; very common 
under coners, but also occurring with hardwoedse:..9..8...-4......8....88..%..... 4 


4. Spore mass yellowish to bright yellow-brown or ochre; spores appearing “winged” under the 
IMICVOSCOPER, tie es cr he ee scere, # fe ree G. pterosperma (see G. monticola, p. 747) 
4, Spore mass typically rusty-brown or darker or Ue spores longitudinally lined but not 
WWII I 2. Genera ea ie ter eal estan Ae eee aye eae G. monticola & others, p. 747 


Gautieria monticola. Left: Exterior; note how there is practically no skin, i.e., the chambered spore 
mass is visible. Right: A specimen sliced open to show the interior. Note the thin branching columella. 


Gautieria monticola 


FRUITING BODY (1) 2-9 cm broad, round to elongated or irregularly knobby (potato- 
like), often with a mycelial cord (rhizomorph) at base. Outer surface pallid when very 
young, soon becoming light brown to ochre to rusty-brown or dull brown. Peridium 
(skin) very thin, soon wearing away to expose the spore-bearing cavities. SPORE MASS 
(interior) composed of numerous small(0.5-3 mm) round orelongated chambers, firm and 
rubbery (not fragile) and crisp when fresh, ochre-brown to rusty-brown to dull cinnamon 
to dull brown at maturity; odor often strong in age (sometimes reminiscent of decaying 
onions). STALK absent, but a distinct columella usually present and often penetrating 
to the center of the spore mass; columella whitish or translucent, thin, often branched. 
SPORES 10-15 x 6-9 microns, elliptical, longitudinally grooved, rusty-brown to ochre- 
yellow under the microscope. 


HABITAT: Solitary, scattered, or in groups or clusters in duff under conifers (some- 
times partially exposed at maturity); common in western North America, particularly 
under mountain conifers in the late spring, summer, and early fall. I have seen large 
numbers in the Sierra Nevada and Cascades in June, and a similar species occurs in our 
area under hardwoods. The strong odor that develops in age presumably aids animals 
in locating them. The animals then help to disperse the spores. 


EDIBILITY: Edible, I am told, but rather rubbery. 


COMMENTS: The rubbery brown spore mass composed of numerous irregularly- 
shaped cavities plus the absence or near-absence of an enveloping peridium (skin) are 
characteristic of this species and its close relatives. Hysterangium species are somewhat 
similar, but have a persistent skin and are differently colored. Similar species include: G. 
graveolens, a larger-spored conifer-lover,; G. pterosperma, fairly common in Oregon and 
California, with “winged” spores and yellow-brown to ochre cavities; and G. candida, with 
melon-like spores. Other species: G. morchelliformis is a widespread hardwood-loving 
species with very large (up to 10 mm broad) spore-bearing cavities, no peridium, and 
little or no columella. I have sniffed it out under oak because, like G. monticola, itdevelops 
a strong odor in age. Two small Gautierias with a persistent peridium should also be 
mentioned: G. parksiana, whose peridium is yellowish-orange to ochre at first; and G. 
gautierioides, whose peridium is whitish, at least initially. Both of these species occur on 
the west coast and are likely to be mistaken for a Hymenogaster or Martellia until their 
spores are examined. 
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HYMENOGASTER & Allies 


Small to medium-sized woodland fungi usually found underground. FRUITING BODY roundish 
to pear- or cushion-shaped to knobby (potato-like), variously colored. Peridium (skin) present, 
usually well-developed and persistent. SPORE MASS (interior) composed of numerous irregular 
chambers or tubelike cavities or at times nearly solid (i.e., the chambers very minute); typically 
some shade of brown (rusty- to blackish-brown) when mature; fragile to firm, rubbery, or slightly 
gelatinous. STALK absent or rudimentary, but a well-developed columella often present. SPORES 
tawny to brown under the microscope, elliptical to nodulose, usually warted or wrinkled, sometimes 
longitudinally ridged (Chamonixia) or in one species coarsely netted; not amyloid. Basidia borne 
ina hymenium (except in Destuntzia); hymenium lining the chamber walls. Capillitium absent. 


THESE are small to medium-sized false truffles with an ochre to brown or blackish 
mature spore mass, a persistent peridium (skin), and warted or wrinkled, non-amyloid 
spores. Hymenogaster is a diverse genus that is gradually being split into smaller units 
such as Destuntzia.* A small “satellite” genus, Chamonixia, is also treated here; it inter- 
grades with Hymenogaster. All of these are thought to be related to the Cortinariaceae 
or possibly the Boletaceae. None are significant from an edibility standpoint unless you’re 
a squirrel or aspire to be one. Three species are described; several others are keyed out. 
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Key to Hymenogaster & Allies 


Peridium (skin) white when fresh but staining vinaceous to vinaceous-brown or blackish after 
handling (sometimes also with blue-green to yellow-green stains); columella and/or short 
stalk usually present, often percurrent; mature spore mass dark brown to blackish; spores 
longitudinally ridged; known from California under oak ..... Chamonixia ambigua, p. 751 

NOt WhO VE CatINeS: 2. oe ge es ere Pe ek a 2 


Peridium typically whitish when young but becoming pale lilac or dull bluish, then yellowish to 
orangish and finally brownish in age; spores warted, not beaked; common under mountain 


and northern conifers (e.g., fir, spruce, lodgepole pine) ........... H. sublilacinus, p.749 
IN Gt apie Gic Memes Ps nin . Seereece sates wage ks Wee ee Te 3 
Fruiting body staining blue or bluish-green when bruised orcutin half ................. 4 
ON CC a ee ee ee ee re Mere. oe Ao 6 
Peridium yellowish, often with reddish stains or becoming reddish to reddish-brown in age; 

Spies Simj@OUk: <4. cues af. ga os (see Truncocolumella rubra under T. citrina, p. 752) 
Not as above; spores longitudinally ined of ridged .... . 1... ce cee ec eet cess 5 


Columella short and thick, occupying only the base of the fruiting body .................. 
Men ee, eee Chamonixia brevicolumna (see C. ambigua, p. 751) 
IN@tasdivOc Me ce owoe...+.- Chamonixia caespitosa & others (see C. ambigua, p. 751) 


Peridium usually becoming pink, reddish, or vinaceous in age or when handled; chambers of 
spore mass often (not always!) gel-filled ............... Destuntzia rubra & others, p. 750 
IN@L AP ABOVE’ “cok cad ie ceek ola ee end Weeds ee tea ee, 62.6 eee ee eee 4 


Spore mass (interior) dark brown at maturity (see photo on p. 749); fruiting body often 1.5 cm 
or more broad; mature spores somewhat honeycombed (i.e., with ridges and “pits”); found 
mainly under conifers, especially Douglas-fir; rare H. utriculatus (see H. sublilacinus, p.749) 


Neots M0ve; COMMON... eee c nde oe ences besos Oe Oe en eee 8 
Spores longitudinally ridged grooved, or striped” ............... Sone. See 9 
Spores writtkled ©rwartted, DUINOTAaSaDOVe .......0. 0. -- + ee eee 10 
Spores 9-15 microns long, with an apical pore; peridium light brown to dark yellow-brown or 

MATOOMEDVOWN (528. . cess ose eee Chamonixia caudata (see C. ambigua, p. 751) 
Not asaboverspores usuallylarcer %.... = 2. Se et eee (see Gautieria, p. 746) 
Associated with eucalyptus 2.0... 3.02.52 sees) ba ee ee. ee hdl 


Not as above; found with oak and other trees H. parksii& others (see H. sublilacinus, p. 749) 


Peridium and spore mass containing dirt; spore mass dark brown and gelatinous at maturity; 
TATE eh se ed occ cee OO OO ee Chondrogaster 
Not as above; peridium white to yellowish; common .. H. albus(see H. sublilacinus, p. 749) 


*The genus Destuntzia and its species (see comments under D. rubra) are described in an article by Robert Fogel 
and James Trappe, now in press. The names are used here with their permission. 


HYMENOGASTER 749 


Hymenogaster sublilacinus 


FRUITING BODY 1-3 (5.5) cm broad, round to irregularly lobed (potato-like). Outer 
surface often fibrillose, variable in color but typically whitish to lilac or dull bluish when 
young, becoming yellowish and then orangish and finally brown in age; often staining din- 
gy ochraceous when handled (if older) or bluish Gf young). Peridium (skin) often sepa- 
rating rather easily from spore mass. SPORE MASS (interior) composed of small or 
minute chambers that give it a sponge-like appearance; pallid when very young but brown 
to cinnamon-brownat maturity; odor variable (mild, sweetish, farinaceous, etc.). STALK 
absent, but sterile tissue usually present as an expansion or thickening of the basal peri- 
dium, which may or may not give rise to a thin, short, branching columella. SPORES 
8-13 (15) x 5-8 (9.5) microns, elliptical, warted-wrinkled, brown under the microscope. 


HABITAT: Solitary to gregarious in soil or duff under mountain conifers, especially fir, 
spruce, and lodgepole or ponderosa pine; fairly common in the Sierra Nevada and other 
mountain ranges of the West in the spring, summer, and early fall. 


EDIBILITY: Unknown. 


COMMENTS: This species appears to be the most common conifer-loving Hymeno- 
gaster, at least in California. The confusing color changes it undergoes as it ages and dries 
out has led to the naming of several “new” species (e.g., H. brunnescens, H. diabolus, 
1. subochraceus) where only one exists. The brown color of the mature spore mass plus 
the warted brown spores separate it from other genera of false truffles. Other species: 
H. parksii is very common in our area under oak and other trees. It is small (5-15 mm 
broad) and whitish when fresh and has a grayish to ochre-brown or cinnamon-brown 
spore mass and prominently beaked spores (see photo at bottom of p. 750). H. gilkeyae 
closely resembles H. parksii but differs microcopically. H. memurphyi also grows under 
oak, but yellows in age or when bruised. H. albus (=H. albellus, H. luteus) is a white 
or yellow-staining species that grows under eucalyptus (often with Hydnangium 
carneum). H. utriculatus (see photo below) is a conifer-lover with distinctive pitted- 
reticulate spores at maturity. Macroscopically it rather resembles the description of 
Octavianina asterosperma (dark spore mass, etc.). | have found it in large numbers under 
Douglas-fir and redwood in June and July, but it probably fruits throughout the mush- 
room season. Because of its distinctive spores it may deserve a genus of its own. Many 
other Hymenogasters occur, but most can only be identified with the aid of a microscope. 


Hymenogaster utriculatus has very unusual spores(see comments under H. sublilacinus). Note the 
dark spore mass (interior). 


Destuntzia rubra is best told by its tendency to develop reddish or pinkish tones as it ages oris handled, 
plus its dark, sometimes gelatinous spore mass (interior). 


Destuntzia rubra 


FRUITING BODY 1-4 cm broad, roundish to oblong or lobed (potato-like). Outer 
surface white when young, but staining pink, reddish, or vinaceous (or even bluish) in age 
or after handling. Peridium (skin) fairly thick, white when sectioned. SPORE MASS 
(interior) olive-brown to grayish-brown becoming darker (sometimes nearly black) inage; 
often speckled with white sterile tissue that separates clusters of minute chambers (use 
hand lens!); firm or gelatinous (chambers may or may not be gel-filled). STALK and 
columella absent, but vinaceous mycelium sometimes attached to base or visible in 
humus. SPORES 8-12 « 6.5-9 microns, elliptical, with striate conical warts, brownish 
under the microscope. Basidia borne in chambers but not typically forming a hymenium. 


HABITAT: Solitary to gregarious in soil or duff (usually buried) in mixed woods and 
under conifers; fairly common in our area in the late winter, spring, and earlysummer(but 
probably more widely distributed). It seems to favor Douglas-fir. A similar species, 
D. saylorii, is fairly common in the Sierra Nevada. 


EDIBILITY: I can find no information on it. 


COMMENTS: Formerly known as Hymenogaster ruber, this species and its relatives 
can be recognized by their dark, often somewhat gelatinous spore mass and pink- or 
reddish-staining exterior. The specimen shown in the photograph was pure white when 
collected and entirely vinaceous when I brought it home. Several Rhizopogons stain 
reddish, but usually have a more fibrillose exterior, paler interior, and/ or smooth spores. 
The spore mass of Destuntzia may gelatinize somewhat, leading toconfusion with Melano- 
gaster, but the chambers are much smaller than in that genus. Other Destuntzias include: 
D. saylorii(with 1-spored basidia like D. rubra) and D. fusca of California; D. subborealis 
of Idaho; and D. solstitialis, an eastern species (see footnote on p. 748). 


Hymenogaster parksii (see comments under H. sublilacinus on previous page). This small whitish 
false truffle is very common in our area, especially under oak. The distinctly chambered spore mass 
is grayish to brownish and usually lacks a well-developed columella. There are a number of closely 
related look-alikes, including H. a/bus, which commonly grows under eucalyptus. 


SH 


Chamonixia ambigua is a rare oak-loving species with a dark spore mass and whitish exterior that 
darkens when handled. Note presence of columella in sectioned specimen at center. 


Chamonixia ambigua 


FRUITING BODY (0.5) 1-5 cm broad, more or less pear-shaped to cushion-shaped (.e., 
round or oval witha narrowed base) to somewhat lobed (especially if growing in clusters). 
Outer surface white when fresh, but discoloring vinaceous to dark vinaceous-brown to 
blackish-brown after handling or standing, and either staining yellow-green to bluish- 
green when bruised or showing such stains, especially near the base; smooth but rather 
soft or cottony. Peridium(skin) very thin. SPORE MASS dark brown to vinaceous-brown 
to deep grayish-brown when fresh, minutely chambered, the chambers empty so that they 
resemble small tubes. STALK absent or present as a white or greenish-stained sterile base 
which usually gives rise to a columella; columella branched or unbranched, usually 
percurrent. SPORES (9) [1-15 (18) * 8-12 microns, elliptical with a prominent “beak” 
at one end, longitudinally ridged and slightly warted, the inner wall with an apical pore; 
brown to dark brown under the microscope. 


HABITAT: Solitary, scattered, or in groups or small clusters in humus and soil (buried) 
under live oak; known only from California. Like many subterranean fungi, it is described 
as being “rare,” but may very well be common once you know when and where to look for 
it. I have found it in June and July in Santa Cruz County. 


EDIBILITY: Unknown. 


COMMENTS: The genus Chamonixia intergrades with Hymenogaster, but most of its 
species can be told in the field by their tendency to stain bluish or to exhibit natural bluish- 
green stains. The distinctly tubulose (spongelike) spore mass is reminiscent of a bolete, 
and it has been suggested that Chamonixia is related to the boletes (along with Trunco- 
columella). C. ambigua may or may not stain bluish when bruised, but typically stains 
vinaceous to black when rubbed (within a few minutes) and usually has a percurrent colu- 
mella. C. caespitosa is a widespread species whose skin is white when fresh and rapidly 
stains indigo-blue when bruised; it also has larger spores. C. brevicolumna has an olive- 
ochre peridium that blues when bruised, plus a short broad rounded columella; it has been 
found under conifers in Idaho. Hymenogaster pyriformis is a small blue-staining species 
originally collected under oak in California. C. caudata has a yellowish-brown to brown 
or maroon peridium and a short whitish stalk, but does not stain blue; it occurs under 
oak and other hardwoods in California and Oregon. 
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TRUNCOCOLUMELLA 


THIS small but common genus is distinguished by its smooth spores, branched or stump- 
like columella, and yellowish to olive color. The columella may extend below the spore 
mass to form a short stalk (see photo), leading to possible confusion with the gastroid 
agarics, but it is not usually percurrent. Rhizopogon is somewhat similar, but lacks acolu- 
mella, while Hymenogaster and its allies have wrinkled, striate, or warted spores. Trunco- 
columella is thought to be closely related to the boletes, but itis not nearly as bolete-looking 
as Gastroboletus (p. 544), which has a cap, exposed tube layer, and percurrent stalk. 
At least two species of Truncocolumella occur on the west coast. One stains blue when 
bruised and is perhaps better placed in Chamonixia (see key to Hymenogaster & Allies); 
the other, described below, does not stain blue. 


Truncocolumella citrina 


FRUITING BODY 2-5 (7) cm broad, 1.5-5 cm high, irregularly rounded to oval, bulblike, 
lobed, or kidney-shaped, often witha stubby stalk. Outer surface sometimes whitish when 
very young but soon becoming yellow to ochre, greenish-yellow, or grayish-olive, smooth 
or sometimes cracking to forma few scales or patches. Flesh(in peridiumand stalk) yellow 
to buff, firm. SPORE MASS (interior) yellow-brown to olive-gray, becoming darker 
(sometimes blackish) in age; composed of small empty tubular chambers, completely 
enclosed by the peridium; firm when young but often quite gelatinous in old age. STALK 
often (but not always) present as a short, thick, narrowed base; columella present also, 
either stumplike (i.e., a broad basal region of sterile tissue) or branched and extending 
into the spore mass for a considerable distance; yellow to buff. SPORES 6-10 = 3.5-5 
microns, elliptical, smooth, yellowish to light brown under the microscope. 


HABITAT: Solitary to gregarious under Douglas-fir (and possibly other western coni- 
fers); common, especially in the summer and fall, but fruiting practically year-round in 
our area. Like most false truffles it develops underground, but often surfaces at maturity 
or is dug up by rodents. 


EDIBILITY: I can find no published information on it, but ethnomycologist Jim Jacobs 
had a bizarre experience after putting some in an omelet: although they had little or no 


Truncocolumella citrina is particularly common under Douglas-fir. Note narrowed stalklike base 
in specimen at left and stout columella in sectioned specimen at right. 
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flavor at the time of eating, a strong licorice-like flavor began to permeate his mouth an 
hour or two later, and lingered for several hours! 


COMMENTS: The yellow to buff, stumplike or branched columella plus the yellowish 
to olive exterior make this a relatively easy species to identify. Other species: 7. rubra has 
a reddish or reddish-staining exterior, a dingy yellowish spore mass that stains blue when 
cut, and larger spores. It was originally described from Washington but has been found in 
the San Bernardino Mountains of southern California. For other blue-staining false 
truffles, see comments under Chamonixia ambigua. 


RHIZOPOGON 


Small to medium-large underground or erumpentfungi found mainly under conifers. FRUITING 
BODY round to oval or irregular (potato-like), variously colored. Peridium (skin) present, often 
fibrillose, felty, or overlaid with rhizomorphs (mycelial strands). SPORE MASS (interior) sponge- 
like, 1.e., composed of minute chambers; firm, crisp, rubbery, or cartilaginous when young, some- 
times becoming soft or gelatinous in age; usually cinnamon-brown to dingy olive-brown or grayish 
at maturity (but often white when young). STALK and columella typically absent. SPORES 
hyaline (colorless) to yellowish or brownish under the microscope, typically smooth and elliptical 
to cylindrical, sometimes amyloid. Basidia forminga hymenium that linesthe walls of thechambers. 
Capillitium absent. 


THESE dingy, unattractive, potato-like fungi are the Russulas of the underworld— 
unappreciated except by squirrels, but ubiquitous.* The 100+ known species are dif- 
ferentiated primarily on chemical and microscopic features such as whether or not the 
spores are pronged and what color the hyphae of the peridium stain when mounted in 
potassium hydroxide. However, the sameness and mundaneness of the Rhizopogons 
make them relatively easy to recognize as a group. The fruiting body usually has atough or 
rubbery (“better bounced than trounced”) consistency and the interior is composed of tiny 
chambers that give it a spongelike appearance (use a hand lens!). Also, the exterior is often 
overlaid with mycelial strands (rhizomorphs), there is no stalk or columella (or rarely a 
rudimentary columella) inside the spore mass, and the spores are typically smooth. Finally, 
nearly all Rhizopogons are mycorrhizal with members of the pine family. (One unidenti- 
fied local species seems to grow only beneath cow patties or “meadow muffins,” but may 
still be mycorrhizal.) In some species the spore mass becomes soft or gelatinous in old 
age, but the chambers are never filled with a gel as in A/pova and Melanogaster, nor are 
they separated by pallid veins, nor does the spore mass become powdery as in the puff- 
balls and earthballs. 

Rhizopogons are not only the most ubiquitous of all the hypogeous (underground) 
fungi, they are also among the most visible. Many are erumpent (1.e., they burst through 
the surface of the ground at maturity); others are excavated by squirrels. A few species, 
(e.g., R. occidentalis, R. smithii) are edible, but most have not been tested, and as already 
pointed out, identification is very difficult. My own experience with them is limited. Not 
only do I have an “allergy” to microscopes, but I just can’t seem to get excited about these 
dingy, dumpy, dirty “small potatoes” of the mushroom microcosm when thereareso many 
boletes to be picked and Russulas to be kicked. Over 200 species of Rhizopogon have 
been described, most of them from western North America, but my carefully cultivated 
ignorance of the subject permits only a very meager treatment here: a grand total of three 
species are described and several others are keyed out. For a much more extensive treat- 
ment, see How to Know the Non-Gilled Mushrooms by Alexander Smith (who has “the 
world’s largest collection of unidentified Rhizopogons”), Helen Smith,and Nancy Weber. 


*Whereas the Russulas’ brittle flesh is irresistible to those who like to trounce things, the Rhizopogons’ rubbery 
texture is a blessing to those who like to bounce things. 
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Key to Rhizopogon 


1. Peridium (skin) yellow to ochre or tawny beneath a coating of brown to reddish-brown rhizo- 
morphs (mycelial threads), but often developing reddish to brownish stains in age; common 


MAGetyOMIG) . . + . poems. gage gemma eric ere ee R. ochraceorubens, p. 755 
1. Not with above features; peridium often white or whitish when young .................. 2 
2. Fruiting body small(0.5-1.5 cm), bright yellow ... R. cokeri(see R. ochraceorubens, p. 755) 
2. NOLBS ADDONS .. < sxegemem: agomiee «+ smcecmomcece i eee meee men Reet ene Care Sema na 3 
3. Peridium and/or spore mass (interior) staining pinkish, reddish, or distinctly vinaceous when 

Gut oF braiged (AndLotten iA Be) cn. Hee R. rubescens & many others, below 
3. Notas above (but may stain purplish-gray, bluish, fuscous, or black) .................. 4 
4. Common on west coast under conifers other than pine(e.g., Sitka spruce, Douglas-fir); exterior 

staining blue-black or purplish when bruised orinage ... R. parksii (see R. ellenae, p. 755) 
B IWOUES ABOVE cea casi oa skh eae ee ee © Me CI cs cs ne 5 
5. Exterior usually staining or aging bluish ........ R. subcaerulescens (see R. ellenae, p. 755) 
5. IN@UeReDOWVE “Oe I eer 6 
6. Peridium staining yellow when cut open ....R. pinyonensis (see R. ochraceorubens, p. 755) 
o& N@peas alhove .....2. Oi een cnn ree ar ernie corn eee ence ae ae 7 
7. Fruiting body rather small (averaging 1-2 cm), vinaceous-tinged at least in age; spores not 


amyloid; found under coastal pines ......... R. maculatus (see R. ochraceorubens, p. 755) 
7. Not as above; fruiting body usually larger, often staining brown, gray, pinkish-gray, purple- 
gray, or black with age or handling; spores amyloid or not R. ellenae & many others, p. 755 


Rhizopogonrubescens (Blushing False Truffle) 


FRUITING BODY 1-6 cm broad, round to oval or somewhat irregular (potato-like). 
Outer surface somewhat cottony or fibrillose, often sparsely overlaid with mycelial strands 
(rhizomorphs); white when young but staining pinkish to red or vinaceous when bruised 
or cut, and becoming yellow to greenish-yellow or reddish-stained inage. SPORE MASS 
(interior) minutely chambered, firm or rubbery to spongy or slightly gelatinous in age; 
white when young, but staining pinkish when cut and becoming tawny-olive to olive-buff 
to dark olive-brown or brown inage. STALK and columella absent. SPORES 5-10 x 34.5 
microns, elliptical to oblong, smooth, usually tinged yellow under the microscope. 


HABITAT: Scattered to gregarious or clustered in duff or soil under conifers (usually 
buried or half-buried), especially pine; widespread and common. In our area this species 
and/or its numerous look-alikes (see comments) can be found whenever it is damp. 


EDIBILITY: Delectable—if you’re a squirrel! 


COMMENTS: The reddish-staining peridium (skin) is the outstanding feature of this 
Rhizopogon, but there are many other “blushing” species that can only be separated 
with certainty by using a microscope. Their ranks include: R. smithii, an aromatic species 
that grows with Boletus edulis in pine forests and is eaten by Italian-Americans asa white 
truffle substitute (it is whitish when young, reddens when bruised, and darkens consi- 
derably with age); R. vinicolor, a common associate of Douglas-fir that is white when 
young and becomes vinaceous-red in age; R. roseolus, which becomes pinkish in age; R. 
subaustralis, which develops black stains in age; R. succosus, with a strong rotten egg 
odor in age; R. occidentalis, a common white to yellow, edible western species said to have 
a sweetish taste and skin that stains orange to reddish-brown when rubbed and reddish 
when sectioned; R. couchii, widespread, with few or no rhizomorphs and a pink-staining 
spore mass when fresh; R. evadens, similar to R. smithii but with a disagreeable “metallic” 
(Smith) odor in age, very common with ponderosa pine; R. atroviolaceus, with strongly 
amyloid spores and a white fruiting body that stains pinkish, thendevelops grayish-purple 
to dark brownish tones inage; and R. subsalmonius, a diffcult-to-identify species “com- 
plex” that is white to salmon-pink with salmon- or vinaceous-tinged rhizomorphs on its 
exterior, especially common under mountain conifers (e.g., fir and spruce). 


Rhizopogon ochraceorubens is one of many Rhizopogons with prominent mycelial threads (rhizo- 
morphs) on its exterior (specimen at right). The interior(left) is white when young, darker in age. It is 
also shown on p. 740. (Herb Saylor) 


Rhizopogon ochraceorubens 


FRUITING BODY 2-8 cm broad, round to oval or somewhat flattened or irregular 
(potato-like). Outer surface yellow to tawny or ochraceous when young, but usually over- 
laid with conspicuous brown to reddish-brown rhizomorphs (mycelial strands), often 
mottled with red or reddish-brown areas (especially in age), sometimes reddening some- 
what when bruised or discoloring brown to rusty-brown. SPORE MASS (interior) pallid 
to grayish becoming olive or olive-brown in age, firm or spongy becoming toughasit dries; 
minutely chambered. STALK and columella absent. SPORES 6-8 « 2-3 microns, oblong, 
smooth, hyaline or tinged yellow or greenish under the microscope. 


HABITAT: Scattered to gregarious or clustered (usually buried, sometimes erumpent) 
under pine; widely distributed in western North America and very common. It is often 
abundant in the Sierra Nevada as well as along the coast whenever it is damp enough. 


EDIBILITY: Unknown. 


COMMENTS: The conspicuous brown to reddish-brown rhizomorphs that cover the 
exterior of the fruiting body are a distinctive though by no means unique feature of this 
species. It doesn’t redden as muchas R. rubescens, and is not white when young; there are 
several similar species which can only be differentiated microscopically. Other species: 
R. maculatus is a small (1-2 cm) vinaceous-tinged species with small rhizomorphs on its 
outer surface and a grayish mature spore mass that becomes quite hard as it dries; it occurs 
under coastal pines. R. cokeri (=R. truncatus) is an infrequent but widely distributed 
species with a small (0.5-1.5 cm), bright yellow fruiting body that does not stain; it grows 
under conifers also, particularly white pines. R. pinyonensis has a peridium that stains 
yellowish when broken; it is one of several Rhizopogons associated with pinyon pine. 


Rhizopogon ellenae 


FRUITING BODY 1-9 cm broad or long, oval to elongated to roundish, often somewhat 
flattened. Outer surface white when young but developing dingy pinkish-gray to purplish- 
lilac to fuscous (dark purple-gray or smoky) tones in age or after handling; smooth to 
fibrillose or with a few rhizomorphs (mycelial strands). SPORE MASS (interior) 
minutely chambered, firm and white when young, becoming gray to olive-gray in age. 
STALK and columella absent. SPORES 7-9 x 3-4 microns, elliptical to oblong, smooth, 
hyaline (colorless) or tinged yellow under the microscope, weakly amyloid at maturity. 
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Rhizopogon ellenae is very common under pine in many parts of the West. Note relatively large 
size (for a false truffle) and dark stains. 


HABITAT: Scattered to gregarious or clustered in duff or soil under conifers (particu- 
larly pine), often erumpent (breaking through the ground); common in western North 
America. I have seen large fruitings under pine in the Sierra Nevada and along the coast. 


EDIBILITY: Unknown. 


COMMENTS: This is one of several medium-sized to rather large Rhizopogons that 
stain dingy purplish- or pinkish-gray (not reddish as in R. rubescens!) to fuscous when 
handled and/ or in age. Other species: R. idahoensis also has amyloid spores (a rather 
unusual feature for a Rhizopogon); it stains brownish to grayish-lilac when bruised and 
is especially common in the northern Rockies under Douglas-fir. R. amyloideus has 
strongly amyloid spores, but is more prevalent in the coastal forests of northern Cali- 
fornia. R. colossus is a large species that is whitish when fresh but stains brown to blackish 
when handled or dried; it has non-amyloid spores and, like the others, occurs under 
western conifers. R. parksii is a very common coastal species, particularly under Sitka 
spruce and Douglas-fir. It is pallid to brown or pinkish, but stains dingy purple to bluish- 
black on its surface when bruised or with age. R. subcaerulescens tends to develop 
bluish or greenish stains when handled or in age and is widely distributed. It is white at 
first, dark vinaceous-brown in age. Also see the species listed under R. rubescens. 


ALPOVA & MELANOGASTER 


Small to medium-sized underground fungi. FRUITING BODY roundish to oval or knobby 
(potato-like), variously colored but not normally white. SPORE MASS (interior) yellow to 
greenish, brown, or black at maturity; composed’ of numerous chambers filled with spore- 
containing gel, the chambers separated by paler, meandering veins. STALK and columella typically 
absent. SPORES elliptical to cylindrical and often truncate or cupped at one end, smooth, non- 
amyloid; thick-walled and brown to dark brown or purple-black, with a pore (Melanogaster), 
thin-walled, pore-less, and hyaline (colorless) to medium brown under the microscope (A/pova). 
Basidia and spores contained inside the chambers, not forming a hymenium. Capillitium absent. 


THESE false truffles, which comprise the family Melanogastraceae, are easily told by 
their chambered spore mass that is gelatinous and colored at maturity and marbled with 
pallid or yellow veins. Microscopically they are also distinctive by virtue of their smooth, 
lemon-shaped to cylindrical spores. In Alpova, the spores are colorless to brownish under 
the microscope and the spore mass ranges in color from yellow to brown when mature. In 
Melanogaster, onthe other hand, the spores are darker and the mostcommonspecies have 
a dark brown to black mature spore mass. The marbled interior can lead toconfusion with 
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Left: Close-up of an Alpova (A. olivaceotinctus), showing the numerous gel-filled chambers that 
comprise the spore mass. (Herb Saylor) Right: Me/anogaster species are easily told by their blackish 
interior marbled with white to yellow-orange veins. This is probably M. variegatus. 


the true truffles (e.g., Tuber), which, however, have a harder, non-gelatinous interior and 
bear their spores inside asci rather than on basidia. Hysterangium is also somewhat 
similar, but usually has a translucent columella instead of veins, while Leucogaster and 
Leucophleps have a whitish spore mass even when mature. 

Both A/pova and Melanogaster are widely distributed. Neither is worth eating (unless 
you're a squirrel or wood rat!), although the latter has been used in Europe as a cheap 
substitute for truffles. One representative of each genus is described here and several 
others are keyed out. 


Key to Alpova & Melanogaster 


1. Peridium (skin) bright yellow when young (but often mottled with reddish, orange, or brown 
in age); interior (spore mass) brownish-yellow to brownish-black but not truly black; asso- 
GHMLEC WIth WesterIVCOMNCES we. on ees ones pees A, trappei (see A. diplophloeus, below) 

Je SOR Sct ON RM AGW i ere ee a A Me ern. Fi 2 


2. Interior (spore mass) typically black, at least at maturity; spores strongly brown to dark brown 
under the microscope, usually with rather thick walls and a pore ........... 0000 e ce eeeas 
ag Fee es POY re oe errata oh eran re se Se Melanogaster euryspermus & others, p. 758 

2. Notas above (spore mass sometimes brownish-black, but usually paler and spores paler under 


LEU UES! S12) 1 a au ee ae NCE DENTE a DEEL. SrA cg pre ana re CE SONS a aD 3 
3. Typically associated withalder ........... a ee ae A. diplophloeus, below 
SBS Co ee, a oS enema i Oe eee 4 
4. Found in western North America ..... A. alexsmithii & others (see A. diplophloeus, below) 
at oust @UINAG) ODI Ue Fell, U5 OE ATAU ovciniee «pigs «6 2 tics od 4 ogy AMS > «os a ieee «een ce S 
5. Peridium (skin) darkening when handled or bruised; associated with conifers ............. 

ee ee eee ee ee ere oe A. olivaceoniger (see A. diplophloeus, below) 
5. Notas above; found mostly with hardwoods .... A. mauseosus (see A. diplophloeus, below) 


Alpova diplophloeus (Alder False Truffle; Red Gravel) 


FRUITING BODY 0.5-3 (5) cm broad, oblong or oval to nearly round, or lesscommonly 
irregularly lobed. Outer surface pallid to pinkish-yellowish-buff when young, soon be- 
coming yellow-brown to cinnamon, reddish-brown, or brown, usually staining dark 
reddish-orange to reddish-brown where bruised; smooth or with only a very few rhizo- 
morphs (mycelial threads); odor usually fruity at maturity. SPORE MASS (interior) 
composed of small chambers separated by pale yellow or whitish veins; chambers 0.5-3 
mm broad, filled with a gelatinous substance, pallid to pale yellowish or olive when young, 
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Alpova diplophloeus. Note somewhat gelatinous interior (specimen on left) and smooth exterior. 


becoming orange-brown to reddish-brown to dark vinaceous-brown at maturity. STALK 
and columella absent. SPORES 4-6 x 1.5-3 microns, elliptical to oblong, smooth, hyaline 
(colorless) under the microscope. 


HABITAT: Widely scattered to gregarious in humus or soil (usually buried) under or near 
alder; widely distributed, but particularly common in western North America. I have 
found it in the fall and winter in coastal California and in the late summer, fall, and spring 
in the Sierra Nevada and Cascades. 


EDIBILITY: I can find no information on it. 


COMMENTS: Also knownas A. cinnamomeus and Rhizopogon diplophloeus, this false 
truffle can be distinguished by its cinnamon-colored exterior (when mature), fondness 
for alder (a tree not noted for its diversity of false truffles), and its spore mass composed 
of small, gel-filled chambers and pallid veins. At maturity the interior (spore mass) is 
reddish-brown and somewhat reminiscent of “red gravel.” Itcaneventurn dark vinaceous- 
brown, but never becomes black as in Melanogaster. Other species: A. trappei(=A. luteus) 
is a brilliant yellow species that becomes dull yellow to orange- or reddish-brown (or 
mottled with these colors) in age. It has a brownish-yellow to brownish-black spore mass 
and a garlicky to slightly fruity odor when mature. It grows with fir, Douglas-fir, and 
other western conifers; I have found it locally in the winter and spring. A. olivaceotinctus 
is a yellowish-brown or olive-tinged western species that is apparently rare. A. alexsmithii 
is yellowish-brown to dark brown and grows with mountain conifers (especially hem- 
lock). Melanogaster parksii of California is said to have a brown interior. Alpovas in 
eastern North America include: A. olivaceoniger, a brownish-olive conifer-lover that 
darkens when handled and has a fruity odor at maturity; A. nauseosus, brown to reddish- 
brown, with a yellow-brown to blackish-brown interior and strong aroma of rotten fruit 
at maturity, favoring hardwoods; and A. superdubius, whose stalklike rooting base causes 
false truffle expert James Trappe to be “superdubious” as to whether it is reallyan Alpova. 


Melanogaster euryspermus (Black Veined False Truffle) 


FRUITING BODY 1.54 (6) cm broad, round to elongated or lobed (potato-like), often 
with rhizomorphs (mycelial threads) at base. Outer surface slightly fibrillose to downy 
or felty, rusty-brown to reddish-brown, warm brown, or dark brown (but often yellower 
when young), often blackening where bruised. SPORE MASS (interior) composed of 
large (up to 5 mm broad) blackish gel-filled chambers separated by whitish to yellow 
meandering veins; odor usually strong in age (sometimes like sewer gas, at other times with 
a pleasant citrus component). STALK and columella absent. SPORES 9-18 ~ 7-11 
microns, lemon-shaped (but with two small prongs at one end), thick-walled, smooth; 
dark brown under the microscope. 


HABITAT: Solitary, widely scattered, or in small groups in duff or soil under both hard- 
woods and conifers; widely distributed and fairly common (for a false truffle), but rarely 
fruiting in large numbers. In California this species and M. variegatus occur throughout 
the mushroom season. I have found them under oak, tanoak, and madrone, and in the 
Sierra Nevada, under conifers. 
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Melanogaster variegatus (see comments under M. euryspermus). Note brown exterior (right) and 
gelatinous black interior that is divided into chambers by paler veins (left). (Herb Saylor) 


EDIBILITY: According to European sources, M. variegatus (see comments) is edible 
when young. I can find no information on American material. 


COMMENTS: This species and its close relatives are easily distinguished from other 
false truffles by their blackish gelatinous spore mass composed of large chambers separ- 
ated by pallid to yellow veins. They might be mistaken for true truffles because of the veins, 
but they bear their spores on basidia and are much softer and stickier inside. The name 
M. variegatus has traditionally been used for our common species. However, the 
genus is being critically studied and species concepts may be revised. It is very similar to 
M. euryspermus, but has elliptical spores that are usually less than 11 microns long. M. 
intermedius is also similar, but has spores intermediate in size between those of M. eury- 
spermus and M. variegatus. M. ambiguus has large, elongated spores and a spongy, more 
olive-colored exterior plus a somewhat metallic odor in age; I usually find it under Doug- 
las-fir. M. macrocarpus is a large (up to 12 cm!) conifer-loving species with large spores. 
M. parksii of California is said to have paler brown spores and a brown rather than black 
spore mass. See also Alpova trappei and A. nauseosus (under A. diplophloeus). 


LEUCOPHLEPS & LEUCOGASTER 


Small to medium-sized underground woodland fungi. FRUITING BODY roundish to oval or 
knobby (potato-like), usually pallid in Leucophleps and usually brightly colored in Leucogaster. 
Peridium (skin) sometimes overlaid with rhizomorphs. SPORE MASS (interior) white or pallid 
even when mature; composed of numerous chambers that are filled with a clear spore-containing 
gel and/or exude a white latex when cut (unless old). STALK and columella absent or rudimen- 
tary. SPORES hyaline (colorless) under the microscope, round to elliptical, pitted-reticulate or 
spiny within a clear gelatinous outer wall, not amyloid. Basidia and spores contained inside the 
chambers, not forming a hymenium. Capillitium absent. 


THESE potato-like fungi can be told by their white or pallid interior which is composed 
of gel-filled chambers (which may, however, be very small). Fresh specimens oftenexudea 
white latex when cut, but the spores are not amyloid as in Zel/leromyces, and there is no 
stalk or columella. The interior of most other false truffles is darker when mature and/ or 
has a different texture. 

In Leucophleps the exterior of the fruiting body is usually whitish, the chambers are 
tiny, and the spores are spiny (within their outer wall), while in Leucogaster the exterior 
is often brightly colored, the chambers are usually larger, and the spores are pitted or 
reticulate. Their evolutionary affinities are unclear, and modern taxonomists isolate 
them in their own order, the Leucogastrales. Both are fairly small genera, but relatively 
common, especially under conifers. As is commonly the case with false truffles, many 
of the species are poorly known and/or difficult to identify. One representative is 
described here and several others are keyed out. 
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Key to Leucophleps & Leucogaster 


1. Peridium (skin) white or at times pale yellowish, ochraceous, or grayish; spore mass chambers 
minute; sporés prickly inside@a"elear gelatinous @uter Wall 72060021005. .1 2 ee 2 
1. Peridium usually darker or more brightly colored than above; spore-bearing chambers relatively 
large (easily visible); spores reticulate or pitted within clear outer wall ................. 3 


2. Peridium white or whitish(or grayish inage), usually covered withconspicuous mycelial threads, 
at least Wear base -....055- 044445 64555 eee Leucophleps spinispora, below 
Not asalbovemee nw... ee, Seer eee Leucophleps magnata (see L. spinispora, below) 


3. Peridium pinkish to reddish or reddish-brown (often browner in age); found under western 
CONCH ..M... 2.60. Leucogaster rubescens (see Leucophleps spinispora, below) 
3. Wotasabove, Yo... "2%" Leucogaster odoratus & others (see Leucophleps spinispora, below) 


Leucophleps spinospora (White Jellied False Truffle) 


FRUITING BODY 1-3 cm broad, round to oval or irregularly lobed (potato-like). Outer 
surface white or whitish, often becoming grayish in age, usually wrinkled and typically 
covered with rhizomorphs (mycelial threads), but young specimens usually showing rhizo- 
morphs only at base. SPORE MASS (interior) white, often exuding a white latex when 
cut, composed of many tiny (less than | mm broad), clear, gel-filled chambers (unless old 
or late to develop); sterile veins absent. STALK and columella absent. SPORES 10-13 «x 
10-11 microns, round or nearly so, with small spines inside a clear gelatinous outer wall. 


HABITAT: Solitary to gregarious in soil or duff (usually buried) under western conifers. 
In the Sierra Nevada it is fairly common from spring through fall. The duff of our coastal 
forests is more apt to cough up species of Leucogaster (see below) whenruffled for truffles. 


EDIBILITY: Unknown, but the texture is hardly appealing. 


COMMENTS: This common whitish false truffle might be mistaken for a Rhizopogon 
because of its rhizomorphs, but the white gel-filled chambers and/ or presence of a latex 
distinguish it. Specimens which mature slowly, however, may lack a gel and latex or be 
hard and Tuber-like. Other species of Leucophlepsare best differentiated microscopically. 
One, L. magnata, can usually be told by its whitish to pale yellowish or ochraceous ex- 
terior with less conspicuous rhizomorphs, plus its larger spores with larger warts or spines. 
Leucogaster is also fairly common. Its ranks include: Leucogaster rubescens, with large 
gel-filled chambers and an exterior that becomes pinkish to brick-red to brownish as it 
ages; L. odoratus, less common, with a yellowish-orange exterior, large chambers, and 
a pungent odor in age; and L. carolinianus, one of several species ineastern North America. 


RADITGERA 


Medium-sized woodland fungi usually found underground. FRUITING BODY typically round 
or slightly flattened. Peridium (skin) thick, composed of two or three layers of tissue. SPORE 
MASS (interior) with threads or plates that radiate from the columella, at first white and fleshy, 
then becoming gooey and finally powdery; brown to black at maturity. STALK absent, but a 
columella present; columella fairly thick, often rounded, white, unbranched, not percurrent. 
SPORES warted or spiny, round, brown under the microscope. Capillitium present. 


THIS small genus is easily recognized by its thick skinand rounded, unbranched columella 
(see photo). The multi-layered peridium (skin), warted or spiny round spores, powdery 
spore mass in old age, presence of capillitium, and rounded columella (or “pseudocolu- 
mella,” to be technically accurate) indicate a close relationship to the earthstar genus 
Geastrum, and it is placed in the Lycoperdales by most taxonomists. However, the outer 
skin never splits into rays as it does in Geastrum, and the underground growth habit is 
also distinctive. It is not a particularly common genus. Three species are keyed below, but 
undescribed species also occur, at least in California. 


The interior of an immature Radiigera, showing the thick rounded columella and thick skin. This 
species was never determined because the spores had not yet matured; it was growing under an oak. 


Key to Radiigera 


1. Outer peridium (skin) splitting into rays when mature (look around for older specimens); ex- 
terior usually smooth (but often dirty); sometimes growing just below the ground, sometimes 
entop os) ene a ee (see Geastrum, A straeus, & Myriostoma, p. 699) 

Peridium not normally rupturing or splitting; exterior smooth or felty; usually underground 2 


Mature spore mass blackish; outer layer of peridium rather heavy and felty R. atrogleba, below 
Net as*‘above; mature spore mass brown tomlark BroWn ......0..20.9.... 8...0.0.00 05 3 


Fruiting body typically 24 cm broad; spores warted ... R. taylorii(see R. atrogleba, below) 
Fruiting body typically 3-8 cm broad; spores spiny .. R. fuscogleba(see R. atrogleba, below) 
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Radiigera atrogleba 


FRUITING BODY 2.5-5 cm broad, round to slightly flattened or depressed, often im- 
bedded in white mycelial threads (rhizomorphs). Peridium (skin) three-layered. Outer 
surface tough and felty or fibrous-cottony, rough, white to grayish, often developing buff, 
pinkish, vinaceous, or brownish tints in age; usually separating readily from the two inner 
layers. Inner layers closely adhering to each other, whitish to rosy or pinkish when fresh 
(but may turn olive or buff when bruised), 3-5 mm thick, white when sectioned (or witha 
greenish tinge). SPORE MASS (interior) composed of plate-like bundles of hyphae which 
radiate from the columella to the peridium; white, fleshy, and rather softat first, becoming 
gooey or inky and blackish, and eventually powdery (and blackish); odor often rather 
unpleasant in the inky stage. STALK absent, but the basal portion of peridium usually 
thickened slightly and giving rise toa prominent columella whichis nearly round, cushion- 
shaped, or narrowed at the base and enlarged (rounded) at the apex; columella usually 
0.8 cm thick or more at the widest portion, usually penetrating the spore mass at least half 
way (never percurrent); white or tinged gray, sometimes disintegrating in old age. 


Radiigera atrogleba, maturing specimen. Interior (shown at right) is black and gooey in this stage, 
but eventually turns powdery. The top of the columella can be seen at the center, but its base has been 
obscured by the gooey spore mass. Note how thick the skin is. (Herb Saylor) 


Radiigera fuscogleba, immature specimens. Note how lines radiate from the columella in sliced 
specimen. See comments below for more details. 


SPORES 5.5-6.5 microns, round, minutely warted, deep brown under the microscope. 


HABITAT: Solitary or more often in groups or large, mycelium-incrusted clusters in soil 
or duff in woods and along old roads through the woods, usually buried or only partially 
exposed; not uncommon in the Pacific Northwest and California, but probably more 
widespread. Radligeras occur mainly with conifersin the summerand fall, but have found 
R. taylorii(see comments) locally under oak and pine in the winter. 


EDIBILITY: Unknown; the gooey black spore “mess” of older specimens isn’t appetizing! 


COMMENTS: The thick, often rounded or cushion-shaped columella plus the thick skin 
and blackish spore mass at maturity make this a most distinctive fungus. Scleroderma 
species also have a thick skin and dark spore mass, but lack a columella. The spore mass 
passes through a gooey stage before becoming powdery. In this stage (see photo) it looks 
like the “ink” from a shaggy mane and stains everything it comes into contact with. Other 
species: R. fuscogleba is quite similar, but has an olive-brown to brown mature spore mass 
and spiny spores (see photo above). R. taylorii, on the other hand, is smaller, with a 
smoother brownish to drab exterior, paler brown spore mass, and warted spores. Both of 
these species occur in California and the Pacific Northwest but may be more widespread. 


HYSTERANGIUM & Allies 


Small to medium-sized, mostly woodland fungi usually found underground. FRUITING BODY 
typically round to irreguarly lobed (potato-like), often with one or more mycelial threads or cords 
at base. SPORE MASS (interior) composed of small chambers, usually greenish to olive-brown to 
olive-gray (but not always); typically firm and tough when young but usually gelatinous or muci- 
laginous in old age; odor sometimes fetid at maturity. STALK typically absent, but a columella 
usually present; columella whitish or translucent, branched or unbranched, rarely percurrent. 
SPORES spindle-shaped to oblong or elliptical, smooth or encased ina wrinkled utricle (outer sac); 
hyaline (colorless) to greenish-brown under the microscope. Capillitium absent. 


HYSTERANGIUM 1s closely related to the stinkhorns (Phallales), but is treated here 
with the false truffles because of its hypogeous (underground) tuberlike fruiting body. 
Like the stinkhorns, most Hysterangiums have a greenish to olive-brown spore mass that 
becomes slimy and stinky in old age. Those species with mycelial cords at the base are 
reminiscent of stinkhorn “eggs,” but never hatch, i.e., a specialized spore-bearing structure 
never emerges. Hysterangium is a fairly sizable genus. Most of its 30+ species occur in the 
woods and are best differentiated microscopically. One very common and farflung species 
is described here. A related genus, Phallogaster, is included in the key. 


Key to Hysterangium & Allies 


1. Fruiting body witha stalk or distinctly narrowed and elongated base, pear-shaped or developing 
lobes on top; spore mass divided into distinct chambers; found on rotten wood, mainly in 
eastern North America ....... Phallogaster saccatus (see Hysterangium separabile, below) 

1. Notas above 


Hysterangium separabile, immature specimens. In this stage the spore mass (shown in specimens on 
left) is odorless and quite firm or cartilaginous. Note presence of a branched, translucent columella. 


2. Fruiting body showing a thick gelatinous layer just under the peridium (skin) when sliced open, 
eventually “hatching” if old enough (i.e., a specialized spore-bearing structure emerging from 
it); one or more thick mycelial cords usually emanating from the base; often found in lawns, 


gardens, and other urban areas (but alsoin woods) ..............- (see Phallales, p. 764) 

Not with abaveteatures ismallyloumd inwoods .... 8... iu.08 Me ee 3 

3. Columella typically percurrent (extending all the way through spore mass); often fruiting 
above UNE OTOUMAM Go. nee here oo eae Se Pe H. darkeri(see H. separabile, below) 

3. Columella not typically percurrent; usually underground or only partially exposed ....... 4 
4s Astociated witheucalyptus ...........5 0. 9. oben es H. fuscum(see H. separabile, below) 
Aa NGS ERA OVS ORT ee om ar eee es eco ON. Cat ectmaa ccemrntus - (pure nee eee aoe a =) 
5. Spore mass (interior) tough and pale pinkish when young; found under oak .. H. occidentale 
Sie EGS Cue meinen eh te cath RO NOR Mee en ah eee geerccrernernes:. alten s arene 6 
6. Fruiting bodies enmeshed in a copious mass of white mycelial threads; usually growing 
IrOcky (Ob sravelly soll eee ee oon, Seen a H1. crassum (see H. separabile, below) 
eNO i 6s 1 OVC et ent ees ie eae tesa Oh. pelos ses Shore 1. separabile & many others, below 


Hysterangium separabile 


FRUITING BODY round to somewhat flattened or lobed, 0.5-3 cm broad, sometimes 
with mycelial fibers at the base. Outer surface white to pinkish or sometimes buff, often 
becoming pinkish where bruised or handled. Peridium (skin) easily cracking or peeling 
away from the spore mass, at least at maturity. SPORE MASS (interior) olive-brown to 
greenish, composed of small chambers; at first firm and tough (cartilaginous), but be- 
coming slimy and stinky( putrid) at maturity or in old age. STALK absent, butacolumella 
present; columella thin, translucent or whitish, arising from a rudimentary sterile base, 
often branched and typically extending about half way into the spore mass. SPORES 
12-19 x 6-8 microns, more or less spindle-shaped, smooth within a wrinkled utricle (sac), 
hyaline (colorless) to pale greenish-brown under the microscope. 


HABITAT: Solitary to gregarious in humus orsoil(usually buried) under both hardwoods 
and conifers; very widely distributed, but especially common in western North America. 
In our area it is abundant under oak and other trees practically year-round. In the Sierra 
Nevada and Cascades it’s common in the late spring, summer, and fall. 


EDIBILITY: Edible and choice—if you’re a squirrel or chipmunk. 


COMMENTS: Once called H. clathroides and also known as H. coriaceum, this subter- 
ranean fungus look like a stinkhorn “egg,” but never hatches. The greenish spore mass and 
translucent, branched columella distinguish it from most other false truffles, and the ten- 
dency of the peridium to crack and peel easily from the spore mass is also distinctive. 
There are a number of similar species that differ microscopically. A few can be recog- 
nized in the field, including: H. setchellii and H. crassirhachis, with thick whitish septa 
(partitions) emanating froma scarcely branched columella(the latter especiallycommon); 
H. aureum, with a golden-brown exterior; H. crassum, whose fruiting bodies are en- 
meshed in a copious mass of white mycelial threads, fairly common under western hard- 
woods and conifers, particularly in rocky or gravelly soil; H. darkeri, a slightly larger (1-5 


Hysterangium separabile. Spore mass is putrid and gelatinous in old age (specimen on right), but rub- 
bery or tough when young, and skin is easily separable. Note mycelial cords emanating from base. 


cm) species that has a percurrent columella and often grows above the ground; H. fuscum 
(=H. fischeri), associated with eucalyptus; and H. stoloniferum, fruiting body anchored 
by a thick mycelial cord or “stolon” and spore mass sometimes bluish-tinged. 

Another stinkhorn relative, Phallogaster saccatus, is quite different. It usually grows on 
decayed wood and has a more or less pear-shaped fruiting body with a tapered, stalklike 
sterile base. The peridium is white to pinkish or lilac, and typically develops lobes and 
shallow depressions at the top which rupture irregularly at maturity in order to expose 
the spores. The spore mass is mucilaginous, olive-colored, and fetid at maturity, and 
separated into several large chambers within the fruiting body. It is fairly common in 
eastern North America but absent in our area. Also see Rhopalogaster (in Key on p. 724). 
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STINKHORNS are among the most fascinating and highly specialized of the fleshy 
fungi. They differ from other Gasteromycetes in having a slimy or sticky, putrid spore 
mass (gleba) that is borne aloft at maturity. However, they begin as puffball-like “eggs” 
completely encased ina skin (peridium), and usually anchored by a thick mycelial cord(s). 
A sectioned stinkhorn “egg” reveals a differentiated interior with a gelatinous substance 
beneath the outer skin, a compressed stalk (and/or arms), and a brown or olive-colored 
spore mass (see Color Plates 191-198). The superficial resemblance to a puffball is soon 
rudely—and forever—dispelled, however, as the enclosed stalk or other spore-bearing 
structure elongates rapidly, bursting out of its “shell” and into the world.* 

In the common stinkhorns (Phallaceae), the mature fruiting body is unbranched and 
explicitly phallic, with the spore slime coating the apex of the stalk or“head.” Inthe ornate 
stinkhorns (Clathraceae), the fruiting body is branched or latticed and the spore mass 
generally coats the inside surfaces of the branches or latticework. In both families the rup- 
tured peridium forms a sack (volva) at the base of the fruiting body, muchas in A manita.** 


SE 


spores 


*This rapid elongation process, which can take as little as one hour, is possible because all of the stinkhorn’s parts 
are fully formed (though greatly compressed) within the “egg.” Its emergence is mainly an act of expansion 
(elongation of cells) rather than of growth or development. Asa result, stinkhorn “eggs” can be “hatched” at 
home by keeping them ina humid environment. 


**Though their developmental stages are superficially similar, the stinkhorns differ from the Amanitas in several 
fundamental respects. Stinkhorns lack gills, and like other Gasteromycetes, do not forcibly discharge theirspores. 
The spores, although borne aloft at maturity, are produced internally (within the “egg”). Amanitas, on the other 
hand, do not form their spores until the cap has expanded. Their spores are produced on gills and are forcibly 
discharged when ripe. 
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The stinkhorns’ most outlandish feature, however, is the unpleasant or provocative 
odor of the mature spore slime, which has been variously characterized as “foul,” “fetid,” 
“evil,” “odious,” “obnoxious,” “cadaverous,” “putrid,” “maddening,” “aggravating,” 
“compelling,” “intolerable,” “filthy,” “vile,” “disgusting,” “distressing,” “disconcerting,” 
“spermatic,” “garbageous,” “nauseating,” “like rotting carrion,” “like spent incense,” 
“like the damp earthy smell we meet with in some of our churches on Sundays,” “enough 
to cause one to think that all the bad smells in the world had been turned loose,” and most 
apt and understated of all: “indiscreet.” Lured from afar by the stench, flies and carrion 
beetles come to feast on the slime, and if the day is hot, rollaround init. With theireventual 
reluctant departure, spore dissemination is accomplished (some spores stick to their feet, 
others are presumably passed through their digestive tracts). All in all, it is a rather 
ingenious method of spore dispersal more typical of the so-called “higher” plants than 
of the “lowly” fungi. 
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Opinions on the edibility of stinkhorns range from ill-disguised disgust to idle specu- 
lation to passionate praise. The “intolerable” odor of mature specimens would seem 
to be enough to discourage even the most ardent and confirmed toadstool-tester from 
sampling them. However, the odorless stinkhorn “eggs” are considered a delicacy in 
parts of China and Europe, where they are pickled raw and even sold in the markets 
(sometimes under the name “devil’s eggs”). Captain Charles Mcllvaine, of course, pro- 
nounces them delicious (see comments on edibility of Phallus impudicus), suggesting 
they be sliced and fried like a Wiener schnitzel. My own experience with them has left 
me nonplussed (see comments on the edibility of Clathrus archeri). None are known 
to be dangerously poisonous, but it is reported that a young person of twenty-two, “having 
eaten a morsel, was seized with violent convulsions, lost the use of his speech, and ulti- 
mately fell into a stupor which lasted forty-eight hours; prompt attention was given to 
him, but it appears to have been some months before he was perfectly cured.” (Note: one 
source described the victim as a “young English girl.”) 


Stinkhorns are notoriously spontaneous and unpredictable in their habits—they are 
liable to pop up at almost anytime, anywhere, providing conditions are to their liking. 
They occur throughout the world but attain their maximum diversity in the tropics. 
Several of our species were probably introduced accidentally—surely no one would do it 
on purpose!—along with soil or plant material from exotic lands. They are not common 
in comparison to other fleshy fungi, but they command a degree of attention far dispro- 
portionate to their numbers because of their fantastic shapes and repugnant odors. For 
this reason | have keyed out the common North American species, plus several “aliens” 
that may turn up in greenhouses, botanical gardens, the backyards of stinkhorn 
specialists, or other hospitable places. They are, after all, among the most beautiful of all 
mushrooms—providing you hold your nose! 


Key to the Phallales 
I. Spore slime exposed or borne aloft at maturity; fruiting body variously shaped, emerging from 
All E88 WHOSE PEHICIUNT (SKIN) TOCMIS A SACK OF VOIVA oe ecccensnenrsennuenevraretemetougromnnetemosenone maton 2 
1. Notas above; peridium either remaining intact or rupturing to form irregular holes at the top; 
5 LO) 5 JUSS 0 rae age eee eg ere oe (see Hysterangium & Allies, p. 762) 
2. Fruiting body unbranched (but sometimes with a drooping lacy skirt or “veil”); spore slime 
coating the outer surface of the apex or “head” (unless washed off) ..... Phallaceae, p. 766 


2. Fruiting body branched to form several arms (which may or may not be fused at their tips), 
columns, or a lattice-like framework; spore slime borne on the inner surfaces of the arms 
or latticework (but if arms unfold, the inner surfaces become the upper surfaces) .......... 
Be a ho a aL Nee ere Ce ve CRON SEEN, Mei | Clathraceae, p. 772 
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PHALLACEAE (Common Stinkhorns) 


Medium-sized, foul-smelling (at maturity) fungi found on ground or rotten wood. FRUITING 
BODY emerging from a round to oval “egg” that has an inner gelatinous layer; roughly cylindrical 
and unbranched when fully expanded, with or without a swollen head. STALK present asacolumn 
by which the spore slime is elevated; hollow, spongy, usually perforated at the tip. VEIL absent, 
or present as a drooping, netlike “skirt” (indusium) below the “head.” VOLVA present as a mem- 
branous sack or pouch at base of stalk. SPORE MASS usually greenish to dark olive-brown, 
mucilaginous or slimy at maturity, coating the exterior of the “head” or top of the stalk. Spores 
more or less oblong (bacillus-like), smooth. Capillitium absent. 


THE common stinkhorns are unmistakable by virtue of their explicitly phallic fruiting 
body which is simple (that is, unbranched), but may terminate in an enlarged “head” on 
which the foul-smelling spore slime resides. Three genera are common in North America: 
Phallus, which has a well-defined cap or “head”; Dictyophora, which resembles Phallus 
but boasts a netlike veil or indusium that hangs from the lower edge of the “head”; and 
Mutinus (the so-called “dog stinkhorns”), which lacks a differentiated “head.” (Dictyo- 
phora is incorporated into Phallus by some stinkhorn specialists, and /thyphallus is an 
outdated synonym for Phallus.) 

Whether or not stinkhorns are handsome or repulsive has been the subject of con- 
siderable debate. The verdict seems to rest largely on personal prejudice and one’s ability 
to overlook their obnoxious odor and the swarms of blowflies that come to wallow in their 
spore slime. They are undeniably phallic, however, and as might be expected, their sug- 
gestiveness has given rise to a veritable “mother lode” of stinkhorn lore. For instance, 
German hunters believed they grew where stags rutted, and it is said that their putrid 
carcasses are burned outside houses in Thailand to discourage unwanted guests (a rather 
drastic practice that might discourage wanted guests as well!). They’ve been used incount- 
less ointments and potions, e.g., as a cure for gout, epilepsy, and gangrenous ulcers. 
They’ve been blamed for cancer and prescribed as a sure-fire remedy for it. And of course, 
they've been employed as aphrodisiacs, and are supposedly still given to cattle for that 
purpose in some parts of Europe. Alexander Smith tells of a remarkable encounter with 
an elderly gentleman who carried a mammoth specimen under his hat in the certain 
belief that it would cure his rheumatism! And, in an otherwise tedious book of Victorian 
reminiscences by Gwen Raverat, there is this astonishing passage: 


In our native woods there grows a kind of toadstool, called in the vernacular The 
Stinkhorn, though in Latin it bears a grosser name. This name is justified, for the 
fungus can be hunted by the scent alone; and this was Aunt Etty’s greatest invention: 
armed witha basket anda pointed stick, and wearing special hunting cloak and gloves, 
she would sniff her way round the wood, pausing here and there, her nostrils twitching, 
when she caught a whiff of her prey; then at last, with a deadly pounce, she would fall 
upon her victim, and then poke his putrid carcass into her basket. At the end of the 
day’s sport, the catch was brought backand burnt inthe deepest secrecy onthe drawing- 
room fire, with the door locked, because of the morals of the maids. 


One wonders how such an innocuous, splendid, upright organism could be so ruthlessly 
and unjustly maligned, and I submit that this particularly perverse brand of fungophobia 
be christened phallophobia. (“Aunt Etty,” incidentally, was Charles Darwin’s daughter!) 


Attitudes change, however, and in the twentieth century the stinkhorns’ impudence 
and imprudence have begun to be appreciated. Mycological literature is replete with 
wonderfully provocative accounts of close encounters (of the casual kind) with stinkhorns 
—as riddled with them, in fact, as an old Suillus pungens is with maggots. W henstinkhorns 
are discussed, the language makes a startling and unprecedented qualitative leap, from 
monotonous minutiae to half-baked hyperbole, as if the authors were suddenly taking 


Fruiting body development in the tropical basket stinkhorn, Dictyophora indusiata (p. 770). This 
sequence was photographed within a time period of thirty minutes! N ote how the ridges on the cap 
become more visible in age (as the spore slime is carried away by flies and/ or rain). In old specimens 
completely bereft of spore slime the cap is whitish. (Keith Muscutt) 


an interest in what they were saying. They are lavish in their praise as they tread the fine 
line between double-entendre and forthright fungal fact: “The mischief-maker is a hand- 
some specimen, as its plate shows”... “Thisisa highly specialized type of fungous fruiting 
body”... “It is one of the seven unnatural wonders of the natural world”... “Never have 
I seen such intricate lacework as ona Phallus” ...“It undoubtedly emerges fromthe depths 
for a single noble and grand purpose—that of disseminating its spores. All of its parts 
have been developed to accomplish this function in the most effectual manner possible”... 
“It is inconspicuous while encased in its skin, and unlikely to be noticed by anyone who 
is not looking for it. When fully elongated, however, it is pointedly, inescapably promi- 


nent”... “By extraordinary growth and expansion it carries the banquet of spores into 
the light—a natural Jack-in-the-box”.. .“ When its expansion iscomplete, it begins imme- 
diately to become limp, bent, sinks down, and undergoes putrefaction” .. . “Once while 


collecting fungi with other students we smelled a phalloid and tried to trace it down in 
order to learn the species, but it seemed to keep moving. Finallly, we noticed that an old 
man was also in the woods collecting fungi, and as I worked over toward him I realized 
that a phalloid of some kind was very close”... “One is curious to learn the mechanism 
by which so much is accomplished in apparently so shorta time, and find in this instance, 
as in all others where great things are accomplished with ease, that many forces have been 
slowly at work to insure everything being in readiness for the success of the final flourish” 
... "The banquet is prepared underground and the table, with its viands ready, is pushed 
into the light while the invitation to guests is wafted swiftly on the breeze”... “It is a 
glorious fungus—an admirable specimen of herculean proportions pokes up periodically 
in my front yard.” 


The common stinkhorns are more prevalent in temperate regions than their ornate 
cousins, the Clathraceae, but still attain their greatest diversity in the tropics. Species 
of Phallus are especially fond of populated areas, where they lurk in lawns, gardens, 
flower beds, along roads, in ditches, under bushes, hedges, porches, and houses, in the 
vicinities of churches and lumberyards, trash heaps, and old sawdust piles. Mutinus and 
Dictyophora species, on the other hand, are more frequent in forests and are largely 
restricted to eastern North America and the tropics. All of these fruit whenever 
conditions are conducive to development—that is, warm and moist—and none are 
known to be poisonous. One species from each genus 1s described here, and several others 
are mentioned and/ or keyed out. 
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Key to the Phallaceae 


1. Stalk witha latticed head, the spore slime coating the inside of the latticework ............ 
eld obo 4 Gas wos o GR dd EM a eed Cele Bee eee (see Clathraceae, p. 772) 


1. Notas above; “head” absent or if present, then spore slime coating its exterior ........... y 
2. Lacelike or netlike skirt (indusium) present and usually prominent (hanging from the lower 

Margin Of CAD) .lo5 -s4 ee vive eo oe) oe eee eee ee ee eee 3 
2... Skirt findusium) absent or rudimentary .......... ee 5 


3. Fruiting body, or at least the skirt, yellow to orange-yellow or even orange-red; primarily 
(ag) a1 (Gr (MMe rettac tera Renee tne eet ene ee a Dictyophora multicolor (see D. indusiata, p. 770) 
3. Fruiting body typically white (excluding the spore slime and volva); temperate or tropical . 4 


4. Skirt (indusium) large, often reaching the ground; tropical ...Dictyophora indusiata, p. 770 
4. Skirt smaller (3-6 cm long); fairly common in forests of eastern North America ............ 
eee ee re ee ee eee Dictyophora duplicata (see D. indusiata, p. 770) 


5. Spore slime borne ona ring or “collar” beneath the tip of the fruiting body; fruiting body white 


PAs MOM me se. | eee Staheliomyces cinctus 
5. Notas above; spore slime not borne ona sharply defined ring orcollar ................. 6 
6. Spore slime borne on the upper portion of the stalk, i.e., a sharply defined “head” not present, 
stalk typically slemden(amitoyl Sccrmthicie), Sees eee eee eee eee i. eee 7 
6. Spore slime borne ona differentiated (sharply defined), often swollen “head”; stalk sometimes 
slender bulusuallytatleast MS -cmithigk (22.6 ee ee a ee ee i eee 9 
7. ‘rating body entirely or partially redo pink ororampe 7). i ee ae 8 


7. Fruiting body white except for spore slime Mutinus caninus var. albus(see M. caninus, p.771) 


8. Fruiting body 9-17 cm long, usually slightly thicker in the middle and tapered gradually toward 


fhextipeet . eeneee me. Cee, ee, Meee Mutinus elegans (see M. caninus, p. 771) 
8. Fruiting body 5-10 cm long, usually more or less equal except for the very tip, which is bluntly 
andmiaihemahiupilynanioyed Pee, 22 ees. See Mutinus caninus, p. 771 


9. Fruiting body red to scarlet (at least in part), usually quite slender ....................005 
er ere ne ee A. ee! Phallus rubicundus (see P. impudicus, below) 
9. Fruiting body white to pale pinkish(except for spore slime), but volva may be pink to purple 10 


10. Cap or “head” reticulate (pitted and ridged) beneath the spore slime; widely distributed ..... 
ek hoo ee eee ee eee ee ee Phallus impudicus & others, below 
10. Cap or “head” not reticulate, pitted, or ridged, but often granular; found mainly in eastern 
INGMUpNeWNed oe oe ee cn eke ee we ed Phallus ravenelii (see P. impudicus, below) 


Phallus impudicus (Stinkhorn) Color Plates 193, 194 


FRUITING BODY beginning as an “egg” up to 6 cm high. PERIDIUM (skin) white to 
yellowish-white in one variety, lurid pinkish to purple in another (see comments), with a 
gelatinous layer beneath; rupturing to form a volva as the stalk elongates and thrusts the 
slimy, swollen “head” upward. CAP (“head”) 1.5-4 cm broad, coated with the putrid, 
copious spore slime which eventually drips off or is carried or washed away, revealing 
the whitish reticulate (pitted and ridged) surface beneath; top with a hole which is some- 
times covered by a clinging piece of the peridium (volva) and/or by numerous flies. 
STALK 1! .5-3 cm thick, equal or tapered at both ends, entirely white or sometimes pinkish 
below; minutely honeycombed (spongelike), hollow, fragile. INDUSIUM (“veil”) absent 
or rudimentary. VOLVA present at base of stalk as a white to pinkish or purple, loose, 
lobed sack formed by the ruptured peridium; base usually with a thick, similarly-colored 
mycelial cord(s). SPORE MASS slimy or mucilaginous, olive-green to olive-brown, 
with an obnoxious odor at maturity (see p. 765). Spores 3-5 = 1.5-2.5 microns, elliptical 
or oblong, smooth. 


HABITAT: Solitary or in groups or clusters in lawns, gardens, sandy or cultivated soil, 
under trees or shrubs, in rich humus, etc.; widely distributed and especially common in 
the West, fruiting whenever conditions are favorable. McIlvaine states that, “its favorite 


This purple-egged variety of Phallus impudicus is considered a distinct species, P. hadriani, by some 
stinkhorn specialists. Left: A round “egg” with telltale mycelial cord. Right: An “egg” just prior to 
hatching, and a malodorous full-grown (but rather small) specimen. Note how the spore slime coats 
the reticulate “head”; after it has been dispersed the “head” is whitish. See color plates for another 
full-grown specimen and a beautiful sectioned “egg.” 


abode is in kitchen yards and under wooden steps where, when mature, it will compel the 
household to seek it out in self-defense,” and his contemporary Nina Marshall says, “the 
distracted housewife searches in vain fora solution to the difficulty and the odor disappears 
as mysteriously as it came. If she is one of the initiated, however, she will search until she 
finds the haunt of the offender andthen destroy it on the spot to avoid further repitition of 
the nuisance.” The largest fruitings I have seen were on the lawn ofaschoolin Los Angeles, 
and in front of an old cathedral in Santa Fe, New Mexico. Stinkhorn specialist William 
Burk recalls seeing massive clusters that apparently sprung from the foundation of 
a house in Salt Lake City, Utah. If the “eggs” are carried home and transplanted in 
cool, damp earth, more often than not they will continue to develop so that the fasci- 
nating elongation process can be observed firsthand. 


EDIBILITY: Not poisonous (see comments on p. 765), but as Alexander Smith says, 
“who would want to eat even the eggs?” Captain Charles Mcllvaine (the plenipotentiary 
extraordinaire of turn-of-the-century toadstool testers), for one. He says, “(the eggs) are 
semigelatinous, tenacious, and elastic, like bubbles of some thick substance. In this 
condition, they demand to be eaten... cut in slices and fried or stewed, they make a most 
tender, agreeable food.” 


COMMENTS: This is one “wild” mushroom that is truly unmistakable. In shape it resem- 
bles nothing so muchasa slimy cigar, leaky pipe, malodorous thumb, putrid horn, hollow 
baton, spongy candle, or putrescent pencil. But the most distinctive thing about the stink- 
horn is its utter spontaneity. In the words of one founding member of the New York 
Mycological Society, “you never know when one is going to pop up right in front of you, 
so fast you can actually see it growing. And there is no way to predict or control them. It’s 
the one thing in the world youcan’t push or hurry.” The stinkhorn also hasa highly refined 
sense of poetic justice. One “going strong” is said to have appeared in the concrete floor 
of the newly built house greeting a newly married couple. To accomplish this instructive 
feat, the mycelial cords had to force their way into the foundation from an old stump inthe 
garden! 

The stinkhorn is sometimes mistaken inexplicably for an old morel, perhaps because 
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of the pitted head and somewhat similar shape. However, the “indiscreet” odor and slimy 
spore mass (both of which may be gone in old age) and presence of a volva(and frequently, 
a squadron of flies) leaves no doubt as to its identity. The common variety in California 
has a pinkish to purple peridium (see Color Plate 194) and is considered a distinct species, 
P. hadriani (=P. imperialis, P. iosmus) but some authorities on the subject. Other species: 
P. ravenelii is very similar, but hasa smooth to granular rather than reticulate “head.” It is 
quite common in eastern North America, especially in lignin-rich humus and on old 
sawdust piles. The tropical “Devil’s Stinkhorn,” P. rubicundus, is a rather long, slim, red 
to scarlet species. It might be mistaken at first glance for a dog stinkhorn (Mutinus), but 
has a clearly differentiated, detachable, more or less conical or bell-shaped “head.” It 
occurs in southern and eastern North America (at least as far west as New Mexico), but 
is not common. See also Dictyophora duplicata (under D. indusiata). 


Dictyophora indusiata (Basket Stinkhorn) Color Plate 191 


FRUITING BODY beginning as an “egg” up to 6 cm high. PERIDIUM (skin) white or 
sometimes tinged buff, gray, or reddish-brown, with an inner gelatinous layer; rupturing 
to form a volva as the stalk elongates. Mature fruiting body 7-25 cm tall, unbranched, 
consisting of a more or less conical to bell-shaped cap on a stalk, with a large lacelike veil 
or “skirt” flaring out from beneath the cap. CAP (“head”) |.5-4 cm broad, coated at first 
with the putrid olive-green to brown spore slime, which eventually drips off or is carried 
away by insects, revealing a white or yellowish, ridged and pitted (reticulate) surface 
beneath; top witha hole init. STALK 1|.5-3 cm thick, equal or tapered at either end, white, 
hollow, fragile, sometimes curved, minutely chambered and porous (spongelike). INDU- 
SIUM (“veil”) white, initially tucked under the cap margin but soon unfurling; skirtlike 
or basketlike when fully expanded and touching or nearly touching the ground (6 cm or 
more high); attached to the top of the stalk orjust under the margin of the cap; composed 
of white strands that form an intricate chainlike or lacelike net whose “holes” are large 
and polygonal. VOLVA present at base of stalk as a white or pallid, loose, often lobed 
sack formed by the ruptured peridium; base usually with a thick mycelial cord(s) attached. 
SPORE MASS slimy or mucilaginous, olive-green to olive-brown or brown, witha fetid 
odor at maturity that attracts flies, beetles, and other insects (but odor not always strong, 
and in one form somewhat sweetish). Spores 3.5-4.5 x 1.5-2 microns, elliptical to oblong, 
smooth. 


HABITAT: Solitary or in groups in humus or on rotten wood in tropical forests and at 
their edges; fruiting in wet weather, widely distributed. It is quite common in Central 
America and South America, as well as in Australia, the South Pacific, Africa, India, 
and Japan. 


EDIBILITY: Edible in the egg stage, but probably not choice (see comments on edibility 
of Clathrus archeri)—in other words, it is better eyed than fried. In many parts of the 
world (e.g., New Guinea) it is worshipped for its beauty and/ or used as an aphrodisiac. 


COMMENTS: What’s an indisputably tropical fungus doing in a reputedly topical field 
guide like this? Well, I could justify its presence on the flimy pretext that it just might 
show up in somebody’s hot house, sauna, or backyard bamboo forest. Or I could cite the 
popular but shamefully arrogant political notion that Central America is our “backyard,” 
and that any stinkhorn found in one’s backyard merits mention. However, the truth is 
that I’ve included it because I couldn’t resist including it. In my opinion, such a piece 
de resistance of nature deserves a full-fledged description no matter where it grows (and I 
offer the color plate as proof). The lacy or netlike “veil” whichis responsible for the name 
“basket stinkhorn” is initially hidden (greatly compressed), but swells out soon after the 
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stalk elongates (see photographs on p. 767). In its prime the veil touches—or nearly 
touches—the ground, and may be globelike or broadly skirtlike. Later, however, it shrinks 
or collpases somewhat and begins to droop. Aside from its spectacular skirt, D. indusiata 
resembles our common stinkhorn (Phallus impudicus) in shape, size, color, and texture 
(including the pitted head), and some phallologists consider it “a good Phallus.” Other 
species: D. duplicata (the “Veiled Stinkhorn’) is a robust temperate zone version that is 
fairly common in the hardwood forests of eastern North America. It resembles D. in- 
dusiata, but is not so spectacular, the skirt being smaller-meshed and only 3-6 cm long 
(it looks somewhat like the second photo on p. 767). D. multicolor is a colorful (yellow 
to orange-red) tropical species. D. rubrovelvata of China has a reddish volva. 


Mutinus caninus (Dog Stinkhorn) 


FRUITING BODY beginning as an “egg” up to 2.5 (4) cm high. PERIDIUM (skin) white 
or occasionally with a faint pinkish or yellowish tinge, with an inner gelatinous layer; 
rupturing to form a volva at base of stalk. Mature fruiting body 5-10 cm highand 0.5-1.2 
cm thick, unbranched, slender, erect or curved slightly, roughly cylindrical (equal) or 
thicker near top; lacking a differentiated cap, but with a blunt, rounded or abruptly nar- 
rowed, often perforated tip. FERTILE PORTION covering the upper 2-3 cm of fruiting 
body (except the very tip), bright orange-red to red to pink, but covered at first with olive 
to olive-brown spore slime. STALK more or less equal, colored like cap (orange-red to 
orange or pink) or often paler or even white toward the base; hollow, fragile, spongy 
(minutely chambered). INDUSIUM (“veil”) absent. VOLVA present at base of stalk 
as a white, lobed sack or pouch formed by the ruptured peridium; base usually with one 
or more white mycelial cords attached. SPORE MASS mucilaginous, olive to deep olive- 
brown, coating the upper portion of stalk; odor fetid at maturity (but not as malodorous 
as some stinkhorns). Spores 3-7 « |.5-2.5 microns, elliptical or oblong, smooth. 


HABITAT: Solitary to gregarious or clustered on ground and rotten wood in gardens, 
roadsides, woods, etc.; widely distributed and fairly common in eastern North America 
in the late summer and fall (along with M. elegans—see comments). Itisapparently absent 
in the West, but a white variety (see comments) has been found in Oregon, and it seems 
only a matter of time before the typical form and its longerlook-alike, M. elegans, show up 
on the west coast, as several other erotic exotics have. 


EDIBILITY: Nonpoisonous. Mature specimens, of course, are hardly tempting, but Bill 
Roody of Elkins, West Virginia, says the “eggs” are excellent “peeled and rolled in flour 
seasoned with garlic salt and pepper, dipped into beaten egg and then once again in the 
flour mix before frying in butter or oil. They’re great as is or served with crackers and 
cream cheese.” 


COMMENTS: The slim, cylindrical, pink to orange-red fruiting body capped with olive- 
brown spore slime is a unique and memorable—if suggestive—sight, and it is easy to see 
how this “phalloid” got its common name (see color plates of M. elegans). The odor of 
mature specimens can be rather feeble compared to that of Phallus impudicus or Clathrus 
ruber, but is obnoxious nevertheless. The stalk varies from orange or pink to white, and 
a variety that is entirely white (except for the spore slime) has been found in Oregon and 
Michigan. (It has been called M. caninus var. albus, but may very well bea distinct species.) 
Another dog stinkhorn, M. elegans (=M. bovinus, M. curtisii) (COLOR PLATES 195, 
196) is sometimes called “Devil’s Dipstick.” It is also common in eastern North America, 
and is frequently mistaken for M. caninus. It can be distinguished, however, by its longer 
(9-18 cm) fruiting body that is usually thickest in the middle and tapered gradually toward 
the tip. Also, a larger area of the fruiting body (up to6 cm) is smeared with spore slime. In 
my experience it favors the same habitats as M. caninus, but is more common. 
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CLATHRACEAE (Ornate Stinkhorns) 


Medium-sized, foul-smelling (at maturity) fungi found on ground or rotten wood. FRUITING 
BODY emrging from a round to oval or flattened “egg” that has an inner gelatinous layer; usually 
branched toformiarms, columns, tentacles, ora latticed framework; often brightly colored.STALK 
absent or if present then hollow, spongy, fragile, and often perforated or open at the top. VEIL 
(indusium) absent. VOLVA present as a membranous sack or pouch at base of fruiting body. 
SPORE MASS usually greenish to dark olive-brown (or drying blackish), mucilaginous or slimy 
at maturity, coating the inner surfaces of the arms, tentacles, or latticed framework. Spores more 
or less oblong (bacillus-like), smooth. Capillitium absent. 


THESE stinkhorns are more fantastic than—but not nearly as phallic as—the common 
or “true” stinkhorns (Phallaceae). Some have long “tentacles” that make them look like 
starfish, others have stubby arms, still others boast two or more thick columns or an 
elaborate, lovely lattice-like framework. None look like “horns,” but all of them stink 
(to a greater or lesser degree), and flies seem to find them just as desirable as members of 
the Phallaceae. Thus the label “stinkhorn,” though not completely accurate, is amply 
deserved. In most cases the spore slime coats the inward-facing surfaces of the latticework, 
columns, branches, or tentacles(or the upper surfaces of the tentacles if they unfurl). Asin 
the Phallaceae, the stalk (if present) is tubular, spongy, and fragile, and emerges from a 
membranous peridium (volva) which has an inner gelatinous layer. 

Most of the stinkhorns in this family are tropical, but several have established them- 
selves as “resident aliens” in the United States. The three most common genera are: Clath- 
rus, whose fruiting body is composed of columns, a latticed ball, or four or more tentacles 
(with or without a short stalk); Pseudocolus, with three or four tentacles and a short stalk; 
and Lysurus, which has several thick arms or a latticed “head” atop along stalk orcolumn. 

Most of the ornate stinkhorns are edible in the egg stage, but in the words of Alexander 
Smith, “are unlikely to become popular as food” (for obvious reasons!). One species, 
Clathrus ruber, is said to be poisonous raw, but this reputation may rest on asingle bizarre 
incident (see p. 765). Five species are described here and several others are keyed out. 


Key to the Clathraceae 


Stalk typically much longer than the arms or fertile “head”; arms (if present) typically short 

C(lessiihancimmlone)anedjunmek fa Bes Me ee ee ee eee re 2 
1. Stalk absent (but two or more fused columns may be present), or if stalk present then relatively 
long(2.5 cm or more) and slender arms or “tentacles” also present; stalk when present usually 


= 
. 


shou Dursemenme:tainvlene *.....2.... 283 82, ee Ee 4 
2. Fruiting body consisting of a rounded to somewhat flattened latticed “head” or netlike frame- 
WOrk MOUNtCO ON a sualkamr me os os Goes otc bee ee Lysurus periphragmoides, p.776 
2. Notas above; stalk with several short arms that may or may not be fused at theirtips ..... 5 


3. Arms usually bright red and fused at their tips to form a “spire” (but sometimes breaking free 
from each other in age); stalk usually fluted or several-sided ..... Lysurus mokusin, p. 776 
3. Arms red to pinkish, flesh-colored, brownish, or white, their tips sometimes touching at first 
but not fused into a “spire,” and usually separating in age; stalk more or less cylindrical (1.e., 


TOUNG Wl @HOSS"SCCHION) ..... 0.0. 0s ss eee ca ees Me ce es Lysurus cruciatus, p.777 
4. Fruiting body with three or more slender arms or “tentacles” which arise from stalk (but stalk 
may be very short and hidden by the volva, or occasionally practically absent) .......... 5 
4. Fruiting body either a latticed ball or netlike framework or comprised of two or more thick 
columns which are usually fused at their summit; stalk absent orrudimentary .......... i 


5. Fruiting body typically with 34 “tentacles” that often remain joined at their tips ........... 
3 A Se eee ie ieee © Pseudocolus fusiformis (see Clathrus archeri, p. 774) 
5. Fruiting body typically with 4 or more “tentacles” that may initially be joined at their tips but 
whiéh.usuallly bréak free and’sometimes bend back injage w ... 28 Ue. . cee ee. &. 6 


6. Arms or “tentacles” diverging froma flat disclike expansion of the stalk apex, often appearing 
divided or paired; spore slime mostly in center of fruiting body or coating bases of the arms; 
LR PLC a hy en Oe ee ee eee Aseroe rubra (see Clathrus archeri, p. 774) 
6. Notas above; spore slime borne on inner or upper surfaces of arms . Clathrus archeri, p. 774 
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7. Fruiting body lantern-like, i-e., the spore slime borne in a specialized structure slung between 
24 red to orange or pink columns that merge at the top to form an arch; tropical (reported 
eagle Pee Laternea triscapa 

7. Notas above; fruiting body withcolumns ora latticed framework, but lacking a separate spore- 
Deans inci Cee. came. emt. ee eee a Me ee ec hewn ene e Mac caad 8 


8. Fruiting body consisting of a latticed network of branches and “windows” (somewhat like a 
“whittle ball’ —see photo Omp. 774) oo. ......... oes eee Clathrus ruber & others, below 
8. Fruiting body composed of 2-5 thick columns joined at their summit(the columns occasionally 
with one or two transverse branches, but not enough to forma lattice) ................ 2 


9. Fruiting body composed of two creamy to yellow to orangish columns at first pressed closely 
together but then bowing at the center; rare(native to Japan) ...... Clathrus bicolumnatus 
9. Fruiting body typically with (2) 3-5 red to pink or orange columns; widely distributed and not 
uncommon (especially in eastern North America) Clathrus columnatus (see C. ruber, below) 


Clathrus ruber (Latticed Stinkhorn) 


FRUITING BODY beginning as a round to somewhat flattened or knobby “egg” up to6 
cm broad. PERIDIUM (skin) white and membranous, smooth becoming wrinkled and 
grooved as it gets larger, with an inner gelatinous layer; rupturing to forma volva. Mature 
fruiting body 5-14 cm high, consisting of a round to oval latticed ball or netlike framework 
with large polygonal or elongated “windows.” BRANCHES of the framework bright pink 
to red to orange or pale orange, and often paler toward the base; flattened, hollow, very 
fragile, minutely chambered (like a sponge) and transversely ribbed or wrinkled on the 
outer surfaces; inner surfaces covered with the sticky, putrid spore slime. STALK absent 
or rudimentary. VOLVA present at base of fruiting body as a thick, loose, white sack or 
pouch, usually with thick mycelial cord(s) attached. SPORE MASS coating the inside 
surfaces of the latticework; mucilaginous, olive to olive-brown or drying blackish, with an 
extremely obnoxious stench at maturity. Spores 5-6 x |.5-2.5 microns, oblong, smooth. 


HABITAT: Solitary to densely gregarious or clustered in soil, wood chips, rich humus, 
etc.; widely but erratically distributed, apparently fruiting most any time (providing con- 
ditions are favorable). It is said to be a native of southern Europe (its likeness appears on 
more than one postage stamp from that region), but has turned up in many localities in 
North America (Florida, Virginia, North Carolina, etc.), usually in landscaped areas or 
other places where exotic plants have been introduced. It isa common sight in the parks of 
San Francisco (especially in the late fall), and I have also seen it in Santa Clara County. 


EDIBILITY: Nonpoisonous according to some sources, harmful (at least raw) according 
to others (see the quote on stinkhorn poisoning on p. 765). 


COMMENTS: Also known as C. cancellatus, this “wild” mushroom looks like a red or 
orange “whiffle ball” (see photograph). The white volva from which it emerges and the 
intolerable stench that develops at maturity are also distinctive. The color of the branches 
varies considerably—from bright red to very pale orange—apparently depending on the 
temperature and humidity. The putrid perfume attracts flies in large numbers and 1s, 
in my humble fungal opinion, the vilest of any stinkhorn. It must be smelled to be believed! 
(According to Ramsbottom, the smell is “so fetid that more than one artist has related 
that it was impossible to paint it without discomfort... when the color photograph was 
taken it would have been pleasing to have shown one or two flies at work, but they settled 
in such swarms that they had to be driven off.”). The “eggs,” on the other hand, are quite 
odorless and very knobby or furrowed just prior to bursting. In this stage they are easily 
“hatched” at home. C. crispus is a similar but even more spectacular neotropical species 
whose “windows” are circumscribed by “coronas”; it has been found in Florida. A species 
of the Old World tropics, C. crispatus, is also quite similar, but the upper part of its lattice- 
work regularly breaks up into fragments in age. C. columnatus (=Laternea columnata) 
has 2-5 thick, orange to red columns which arise independently but are fused at the top and 


Clathrus ruber is easily recognized by its bright red to pink to pale orange latticework. Left: Mature 
specimens; note absence of a stalk. Right: Note how lumpy this “egg” is! 


may branch horizontally (but not enough to form a latticework). It is widely distributed 
and has been found in many localities in eastern North America(particularly the South), 
plus Hawau. C. preussii and Ileodictyon cibarium (=C. cibarius) are but two of many 
southern and/or tropical stinkhorns with a delicate white latticework and large “win- 
dows.” The first is a native of Africa; the latter is common in the southern hemisphere. 


Clathrus archeri (Octopus Stinkhorn) Color Plates 197, 198 


FRUITING BODY beginning as a round to somewhat flattened “egg” up to 6 cm in dia- 
meter. PERIDIUM (skin) membranous, white to dingy buff, pinkish, or tinged purple, 
smooth or scurfy, with a gelatinous inner layer; rupturing to form a volvaat base of stalk. 
Mature fruiting body 5-12 cm high, consisting of (4) 5-7 (8) arms or “tentacles” arising 
from a common stalk or “tube,” or sometimes with up to 12 arms arising from two fused 
stalks. ARMS long and slender, 3-9 (12) cm long, tapered toward their tips, at first upright 
and roughly parallel and joined at their tips (often in pairs), soon opening outward like 
the petals of a flower and eventually curling back and under so that the tips often touch 
the ground (but sometimes one or more arms branched, and at other times the tips 
remaining joined to others). Inner (or upper) surfaces of arms bright red to pinkish-red, 
usually paler toward base, ribbed or reticulate and coated with spore slime. Outer sur- 
faces (undersides) pale pink, longitudinally grooved. STALK 1-3 (5) cm long, typically 
short and sometimes hidden by the volva (but a long-stalked form is also known); hollow 
and tubular (open at the top), detaching easily from the volva, white or pallid below, 
pinkish above. VOLVA present at base of stalk as a loose sack formed by the ruptured 
peridium; base usually with one or more mycelial cords (rhizomorphs). SPORE MASS 
coating the inner (upper) surfaces of the “tentacles,” mucilaginous, olive to dark olive- 
brown when fresh, but usually blackening as it dries; odor obnoxious at maturity (some- 
what reminiscent of rotting crab). Spores 4-5.5 (7) x 2-2.5 microns, elliptical, smooth. 


HABITAT: Solitary to gregarious or clustered on ground (especially sandy soil) or rotten 
wood in various habitats; widely distributed (Tasmania, Russia, etc.), but rare in North 
America. It is fairly common in the riparian woodlands along the San Lorenzo River in 
Santa Cruz County, California (especially in the spring, but fruiting most any time). I 
have also found it under a rose bush growing ona mixture of compost and rice hulls. 


EDIBILITY: Nonpoisonous, and like most stinkhorns, edible in the egg stage. One spring 
evening a former friend and I decided to sample two “eggs,” following a recipe for French- 
fried stinkhorn eggs (see comments on edibility of Mutinus caninus). The flavor wasn’t 
bad, but we neglected to strip away the gelatinous outer layer. It proved to be so slippery 
that the “eggs” slid down our throats before we could savor them, leaving behind only the 
sticky spore mucilage (see Color Plate 198), which clung to our throats and tongues so 
tenaciously that we were still trying to wash it away several hours later! 
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Clathrus archeri is aptly called the “Octopus Stinkhorn” or “Stinkopus” because of its long, tentacle- 
like arms. They are intially joined at their tips(central specimen), but then separate and recurve (spe- 
cimen at left). Note cords emanating from the “egg” in foreground. Also see the color plates. 


COMMENTS: The octopus stinkhorn—or “stinkopus,” as I am fond of calling it—is 
one of my five favorite fleshy fungal fructifications. It is a most attractive fungus when 
fresh, easily told by its long red “tentacles” which are initially joined at their tips but then 
unfold to form a slender-armed “star.” It definitely looks more like a sea creature than a 
mushroom, but its obnoxious aroma—which attracts flies and jaded fungophiles from 
afar—identifies it as a member of the stinkhorn tribe. The arms are longer than those in 
Lysurus, and the stalk is proportionately shorter (or at times practically absent). It was 
formerly placed in the genus Anthurus (as A. archeri or A. aseroeformis), but since the 
“tentacles” are sometimes branched to form a rudimentary latticework (when young), it 
is now classified as a Clathrus. A common tropical stinkhorn, A seroe rubra (see photo 
below) is sometimes confused with C. archeri, but looks more likea starfish or seaanenome 
than an octopus. It has five to ten or more “tentacles” which are deeply divided lengthwise 
(so that they may seem to occur in pairs) and arise froma flattened, disclike expansion of 
the stalk apex. The spore slime rests in the center of the disc or coats only the very bases 


Top view of the tropical stinkhorn Aseroe rubra (see comments above). Note how arms are deeply 
divided and spore slime isconcentrated at center. Stalks are not visible in this photo.( Michael Fogden) 
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of the “tentacles.” Although strictly tropical, it may turn up, like so many other exotic 
fungi, in a greenhouse or similarly sultry environment. Also similar to C. archeri is the 
“Stinky Squid,” Pseudocolus fusiformis (=P. schellenbergiae, P. javanicus). It iscommon 
in scattered localities in eastern North America (especially Chapel Hill, North Carolina, 
the home of stinkhorn specialist William Burk), as well asin Europe, Australia, Asia, and 
Tierra del Fuego. It has a white to brown volva and only three to four “tentacles” which 
are red-orange to orange or pinkish, arise from a common stalk, and are usually fused at 
their tips (see photo on p. 777) but sometimes break free in age. 


Lysurus periphragmoides (Stalked Lattice Stinkhorn) 


FRUITING BODY beginning as a round to oval “egg” up to 5 cm broad. PERIDIUM 
(skin) white to buff, with a gelatinous inner layer, rupturing to forma volvaat base of stalk. 
Mature fruiting body6-16 cm high, composed of a small rounded latticed“head” ona long 
stalk. CAP or “head” 1.5-3.5 cm broad, round to somewhat flattened, comprised of a 
latticework of red to orange(or sometimes yellowish or white) branches which form rather 
small meshes or “windows”; outer edges of branches keeled. STALK 5-13 cm long, 0.8-3 
cm thick, hollow, fragile, rather spongy, equal or tapered, usually red above and paler 
below, but yellow or white insome forms. VOLVA present at base of stalk asa loose, lobed 
sack or pouch formed by the ruptured peridium, usually with whitish mycelial cords at- 
tached to base. SPORE MASS coating the inside surfaces of the latticed “head” and some- 
times spilling out, mucilaginous, dark olive to olive-brown or drying blackish; fetid at 
maturity. Spores 3.5-4.5 « 1.5-2.5 microns, elliptical to oblong, smooth. 


HABITAT: Solitary to gregarious (occasionally two arising from the same volva) in rich 
soil, lawns, gardens, open woods, on rotten wood, etc.; widely distributed. It isnot uncom- 
mon in mild wet weather in the southern United States and Midwest (North Carolina, 
Texas, Nebraska, New Mexico, even New Y ork), but has yet to be found in California. 


EDIBILITY: Presumably edible in the egg stage, but who wants to eat it? 


COMMENTS: Also known as Simblum sphaerocephalum and S. texense, this 
southern stinkhorn looks like a miniature Clathrus ruber mounted on a long stalk. In 
some specimens the transverse (horizontal) branches of the network are reduced or even 
absent, making its relationship to other species of Lysurus more obvious. White and 
yellow variants are known, but the red one is the most common in North America. 


Lysurus mokusin (Lantern Stinkhorn) Color Plate 192 


FRUITING BODY beginning as a round to oval “egg” up to6cm high. PERIDIUM (skin) 
white and membranous, with an inner gelatinous layer; rupturing to form a volva at base 
of stalk and sometimes also leaving a piece of tissue stuck to the top of fruiting body. 
Mature fruiting body (3) 5-12 (16) cm high, consisting of a stalk that is branched above 
into 4-6 (usually 5, rarely 7) arms which normally remain joined at their tips to form a 
“spire,” but which sometimes break free from each other. ARMS 0.8-3 (4) cm long, short 
and thick, usually bright red, erect and only sightly separated, or bowed to forma lantern- 
like structure; 3-sided; outer surfaces roughened, with a central longitudinal ridge; sides 
at first coated with spore slime; “spire” long or short (1-20 mm long), erect or bent down- 
ward. STALK 6-13 cm long, 0.5-2 cm thick, equal or more often tapered downward, flesh- 
pink to pink or reddish-pink above, paler below and usually white at base; hollow, tubular, 
fragile, minutely chambered and marked by longitudinal rows of V-shaped depressions; 
cross-section usually showing 4-6 (7) angles (same number as arms). VOLVA present 
at base of stalk as a loose, lobed, white sack or pouch formed by the ruptured peridium, 
usually with one or more white mycelial cords attached to base. SPORE MASS borne in 


LYSURUS are 


the vertical slits between the arms and coating their sides, mucilaginous, light brown to 
olive-brown becoming darker (blackish) as it dries, with an unpleasant odor at maturity. 
Spores 3.5-4.5 x 1.5-2 microns, oblong, smooth. 


HABITAT: Solitary to densely gregarious or clustered in lawns, gardens, hard-packed 
soil, etc.; common in southern California and fruiting there year-round, but partial to 
warm weather. It is probably native to Asia, but is well established in California at least.as 
far north as Fresno. It has also been found in Texas and Washington, D.C. 


EDIBILITY: Edible in the egg stage, but in my opinion, no better than Clathrus archeri 
(1 have fried it). However, it is considered a great delicacy in China. 


COMMENTS: This gaudy stinkhorn is easily recognized by its red to pink color and 
distinctive shape. In the words of Paul Rea (who wrote an extensive analysis of the deve- 
lopmental stages of this species), “the form of the expanded plant may be likened to a 
moat (the volval cup) surrounding the base of a tower (the polygonal stipe) bearing a 
belfry or lantern (the arms) surmounted by a spire”—a very apt description, except that 
the “belfry” is usually besieged by flies (see color plate)! Specimens growing in hard 
ground are apt to be larger than those growing in rich or loose soil, perhaps because they 
take longer to develop. The arms sometimes break free from each other, but the several- 
sided stalk and often brighter color distinguish it from L. cruciatus. 


Lysurus cruciatus (Lizard’s Claw Stinkhorn) 


FRUITING BODY beginning as a round to oval “egg” up to 6 cm high. PERIDIUM 
(skin) white and membranous, with a gelatinous inner layer; rupturing to forma volva at 
base of stalk. Mature fruiting body 6-12 (16) cm high, composed ofa stalk that is branched 
at the top to form 4-7 (usually 5) stubby arms. ARMS initially incurved and touching (but 
not permanently fused) at their tips, then separating at least slightly and remaining more 
or less erect (i.e., not unfolding); short and thick (1-2.5 cm long), hollow, 3-sided; outer 
surfaces pallid to brownish, flesh-colored, pinkish, orange, or red, with a longitudinal 
groove. Inner surfaces wrinkled and irregularly roughened or knobby, at first covered 
with spore slime. STALK 6-10 cm long, 1-2 cm thick, usually tapered downward, hollow, 
fragile, minutely chambered and faintly striate longitudinally; entirely white or tinged 
yellowish above and white below. VOLVA present at base of stalk as a thick, loose, lobed, 
white sack formed by the ruptured peridium; usually with one or more mycelial cords 
attached to base. SPORE MASS supported within the arms and coating their inner sur- 
faces, mucilaginous, olive to olive-brown becoming blackish asit dries, withan unpleasant 
(fetid) odor at maturity. Spores 3-4 x 1-2 microns, elliptical to oblong, smooth. 


Left: Pseudocolus fusiformis (see comments at top of p. 776) has three or four long arms which are 
normally fused at their tips but may separate in age; stalk is not visible in this picture. (Joan Zeller) 
Right: Lysurus cruciatus (= Anthurus borealis) has several short, thick arms at apex. (Bob Tally) 


7718 PHALLALES 


HABITAT: Solitary or in groups or clusters in lawns, gardens, under trees, in rich soil, 
on rotten wood, etc.; apparently native to Australia and New Zealand, but now widely 
distributed and well established in various parts of the United States. It is not uncommon 
in southern California, but is not nearly as numerous as L. mokusin. It favors warm 
weather but can be found most anytime. I have not seen it north of Santa Barbara. 


EDIBILITY: Presumably edible, but see comments on the edibility of Clathrus archeri. 


COMMENTS: Better knownas L. (=Anthurus) borealis, this stinkhorn is easily told by its 
short, thick arms which separate slightly but do not unfold a la Clathrus archeri. It can be 
dull or brightly colored, and the tips ofits armsare never fused intoa spireasin L. mokusin. 
It has often beenconfused withL. gardneri, a tropical species whose arms havesterile bases. 


Bird’s Nest Fungi 
SC 


spores 


NIDULARIALES 


Tiny fungi found on soil, wood, dung, and vegetable debris. FRUITING BODY usually rather 
tough, at first round tocylindrical or cushion-shaped, usually becoming cup- to mug-shaped (nest- 
like) at maturity, with several “eggs” enclosed (only one “egg” in Sphaerobolus). PERIDIUM 
(wall of “nest”) conposed of 14 layers. PERIDIOLES (“eggs”) usually flattened and lens- or 
lentil-shaped, white to gray, brown or black, sometimes with minute cords attached. STALK 
absent (but base of “nest” may be narrowed). SPORES borne inside the peridioles, typically 
smooth and hyaline. Capillitium absent. 


THESE minute Gasteromycetes look like miniature bird’s nests. The fruiting body 
typically consists of a tiny vase or “nest” (peridium) furnished with several spore capsules 
or “eggs” (peridioles), and in most cases a protective membrane or “lid” (epiphragm) 
that initially covers the top of the nest. As such there is very little that the bird’s nest fungi 
can be confused with, though when very young they might be mistaken for minute puff- 
balls, and when old and bereft of eggs they look like tiny, tough cup fungi. 

The spores are dispersed with the aid of raindrops and animals. The force of a single 
raindrop will splash the eggs out of the nest and as much as seven feet away (hence they 
are sometimes called “splashcups”). The outer wall of the egg then decays or is eatena way 
by insects and the spores within are exposed. Whereas most fungi produce millions of 
spores, the bird’s nest fungi need only a few—each egg contains the correct mating strains, 
so a fertile secondary (dikaryotic) mycelium develops directly, obviating the need for 
large numbers of spores. 

There are four common genera of bird’s nest fungi. In Cyathus and Crucibulum, each 
egg is anchored to the nest by a minute cord or “stalk” (funiculus), while in Nidula and 
Nidularia the eggs are imbedded ina sticky gel. Both the cordsand the sticky mucilage help 
the splashed eggs to adhere to whatever they land on. Also treated in this chapter is 
Sphaerobolus, a dynamic relative of the bird’s nest fungi that is sometimes called the 
“cannon fungus.” It features only one egg that is shot out with terrific force, accompanied 
by an audible “pop.” (The Latin name literally means “sphere-thrower.”) 

Bird’s nest fungi are found on various types of organic or vegetable matter—rotting 
wood and sticks, herbaceous stems, humus, dung, and manure (the spores of dung- 
inhabiting individuals presumably pass through—and out of—grazing animals). They 
are gregarious creatures, but as they rarely attain heights of more than 15 mm, they are 
difficult to see and worthless as food. Most of the common North American species are 
keyed out here, but additional exotic types may turn up in greenhouses and flower pots. 
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Key to the Nidulariales 


1. Fruiting body containing only one peridiole (“egg”), round at first, then splitting open to form 


4-Sroraiige rays around thecenttalége" ......... ces Sphaerobolus stellatus, p. 781 
1. Notas above; fruiting body cylindrical to mug- or cup-shaped when mature, containing more 
than, one, ege( Unless abut onetiave beeirexpelléd) | ...82.. Pe... Fee eu ca neces 2 


2. Fruiting body lacking a “lid” when young, at first round to cushion-shaped and more or less 
covered with a felty or powdery material that ruptures irregularly; nest soon disintegrating; 


eggs imbedded ina sticky mucilage which eventually dries out ............0.-0 00 eee s 
2. Notas above; fruiting body typically witha “lid” when very young, the nest usually well formed 
and persistent; eggs may or may not be imbedded ina mucilage ...................... 4 
3. Eggs brown to reddish, round and flattened (lens-shaped); notcommon ....Nidularia farcta 
3. Eggs grayish-brown and often irregularly-shaped; fairlycommon ..... Nidularia pulvinata 


4. Eggs gray to brown or dark brown, imbedded ina sticky mucilage or jellylike substance which 
eventually dries out; eggs not attached to the nest bya small cord or stalk; sides of nest usually 


Vellicdhiite.wininiie beady tilote Orlessmiue-sMaped) 2... i. 12... SR. 5 
4. Eggs white to gray, brown, or black, often (but not always) attached to side of nest by a minute 
cord or short stalk, not imbedded in a mucilage; sides of nest verticalto tapered ........ 6 


5. Exterior of nest white and shaggy when fresh Nidula niveotomentosa (see N. candida, p. 780) 
5. Exterior of nest scurfy or hairy, brown to cinnamon or at times grayish Nidula candida, p.780 


6. Interior of nest longitudinally striate (with distinct radial grooves) ............0 0000 eee 
eee. See 8 Cyathus striatus & others (see C. stercoreus, p. 780) 
Interior af nest'smootmor at least mot striate Or grooved @..-....-+.--.--:2-: + sme oo és 


6 

7. Eggs typically white to buff; interior of nest not black ... Crucibulum laeve & others, below 
7. Eggs typically gray to brown or black; interior of nest variously colored (including black) . 8 
8 


Fruiting body typically less thanS mm high; exterior of nest smooth to fibrillose but not shaggy; 
found on sticks, dung, etc., in arid regions ... Cyathus pygmaeus (see C. stercoreus, p. 780) 
8. Fruiting body typically 5-15 mm high; exterior smooth or shaggy; cosmopolitan ......... 9 


Exterior of nest shaggy (with long hairs), at least when young; fruiting body averaging 5-10 mm 
Hiph theriniiieneorlesiciiculeratiiahiTiy ss ae. See Cyathus stercoreus, p. 780 

9. Exterior of nest fibrillose to smooth even when young (without long hairs); fruiting body 
averaging 10-15 mm high, the rim often wavy inage Cyathus olla(see C. stercoreus, p. 780) 


Crucibulum laeve (Common Bird’s Nest Fungus) 


FRUITING BODY tiny, at first nearly round, becoming cylindrical and then deeply 
cup-shaped (i.e., with a wide flaring mouth); 5-12 mm high and broad (at the top) when 
mature, the rim more or less circular and covered at first by a hairy lid. Peridium (wall 
of nest) one-layered, tough, persistent. Exterior velvety or shaggy, yellowish or tawny to 
cinnamon-brown, becoming nearly smooth in age and often darker or whiter. Interior of 
nest smooth, somewhat shiny, white to silvery, gray, or pale cinnamon. PERIDIOLES 
(eggs) 1-2 mm in diameter, several, whitish to buff or with a very slight brownish tinge, 
circular but flattened (lens- or disclike), usually attached to nest by long thincords. Spores 
(4) 7-10 x 3-4 microns, elliptical, thick-walled, smooth, hyaline. 


HABITAT: Scattered to densely gregarious on sticks, wood chips, nut shells, vegetable 
debris, humus, and manure; widely distributed. It is not as common locally as some of the 
other bird’s nest fungi, but occurs year-round, sometimes in the company of Cyathus. 


EDIBILITY: Much too miniscule to merit being munched on. 


COMMENTS: Also known as C. levis and C. vulgare, this fetching and farflung little 
fungus is easily told by its whitish eggs that are initially attached to the nest by long, thin 
cords. It lacks the sticky mucilage of Nidula, and the eggsare never lead-colored or black 
as in Cyathus. Other species: Cructbulum parvulum is a similar but even more minute 
(2-44 mm high) species with a white to grayish or buff exterior. It grows on dead juniper 
and other organic matter in arid habitats. 
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Left! Cyathus stercoreus growing on dung. The camera’s strobe has made the “eggs” appear paler 
than they actually are. Note how rim of nest is circular. Right: Cyathus olla growing on wood. Note 
how rim of nest is often wavy. (Nancy Burnett) 


Cyathus stercoreus  —_ (Dung-Loving Bird’s Nest Fungus) 


FRUITING BODY tiny, goblet- to vase-shaped or resembling an inverted cone, 5-10 (15) 
mm high and 4-10 mm broad at the top, the rim more or less circular when mature and 
covered at first with a thin pallid or whitish lid that soon disappears. Peridium (wall of 
nest) tough, persistent, 3-layered (but the layers not always distinguishable). Exterior 
tan to golden-brown, brown, grayish-brown, or reddish-brown and shaggy (but often 
smooth and blackish in old age); base often with a pad of brown to reddish-brown 
mycelium. Interior of the nest smooth, pale gray becoming dark gray or lead-colored and 
often blackish in age. PERIDIOLES (eggs) several, 1-2 mm in diameter, dark gray to 
black, flattened or lentil-like, hard, smooth, often with a short cord or “stalk” attached 
(especially the lower eggs in the nest). Spores large: 22-40 x 18-30 microns, variable in 
size and shape but mostly round to oval, thick-walled, smooth, hyaline. 


HABITAT: Densely gregarious on dung, manure, and other organic debris; widely dis- 
tributed and common, but seldom noticed. In our area it can be found most any time. The 
largest fruiting I’ve seen was on a well-manured lawn in March. 


EDIBILITY: A meager morsel, much too puny to be of value. 


COMMENTS: The dark gray to black eggs, shaggy exterior (at least when young), and 
smooth interior are the principal fieldmarks of this cosmopolitan bird’s nest fungus. The 
cords by which the eggs are attached are not always evident, at least in my experience. 
Other species: C. olla is a similar but slightly larger species. Its nest is gray to brown with 
an often wavy (rather than circular) rim and a smooth to finely hairy (fibrillose) but not 
shaggy exterior. Its eggs are also larger (2-3 mm) and gray to brown or blackish, and its 
spores are much smaller (8-15 microns). It is widely distributed and common, but not as 
numerous in our area as C. stercoreus. C. pygmaeus is a miniature version of C. olla 
(fruiting body only 4-5 mm high) that commonly grows on sticks, dung, etc., in the drier 
parts of the West. Two other species are worth mentioning because of their beautifully 
pleated or grooved (radially striate) interiors: C. striatus, widely distributed and quite 
common, with a shaggy cinnamon-brown to grayish-brown or dark brown exterior plus 
slightly triangular eggs; and C. helenae, found mostly in arid or alpine habitats, with 
a grayer, thicker-walled nest that has tufted hairs on its exterior. The latter two species 
can grow in manure but are more common on sticks and other vegetable matter. 


Nidula candida (Jellied Bird’s Nest Fungus) 


FRUITING BODY tiny, cylindrical or cushion-shaped becoming mug- or flower-pot- 
shaped at maturity (with vertical sides and a flaring mouth); 5-15 (20) mm high and 3-8 
mm broad at the top when mature, the rim more or less circular and covered at first by a 
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Nidula niveotomentosa(see comments under N. candida), young specimens in which the nest is still 
covered by the epiphragm (“lid”). Note white exterior and mug-shaped fruiting body. (Herb Saylor) 


lid. Peridium (wall of the nest) tough, persistent. Exterior whitish beneath a gray to brown 
or dull cinnamon scurfy or shaggy layer that covers at least the basal portion and the lid. 
Interior of the nest smooth, white to yellowish-brown or brown. PERIDIOLES (eggs) 
several, 1-2 mm indiameter, pallid to gray or brown (but often darker on underside), 
flattened, without cords, instead imbedded in a sticky mucilage or gel which eventually 
dries out. Spores 6-10 x 4-8 microns, elliptical to nearly round, smooth, hyaline. 


HABITAT: In groups on rotting wood, berry canes, and herbaceous debris in gardens, 
woods, along streams, etc.; widely distributed. It is common in our area in the late fall 
and winter or even spring, but the empty nests persist for months without decaying and 
sometimes give rise to new ones. 


EDIBILITY: Academic; you’d have to be slightly looney to bother with something so puny. 


COMMENTS: A common but frequently overlooked little fungus, easily told by the 
brownish to cinnamon scurfy exterior and the sticky gel in which the eggs are imbedded, 
plus the presence of a covering or lid when young. The species name, candida, which 
means “shining white,” is a misnomer since the fruiting body is neither shiny nor white. 
However, a similar species with a shaggy white exterior(and numerous small browneggs), 
N. niveotomentosa, is common in California and the Pacific Northwest, usually on sticks 
or in moss. See also the genus Nidularia (in the key) and Cyathus stercoreus. 


Sphaerobolus stellatus (Cannon Fungus; Sphere Thrower) 


FRUITING BODY minute, 1-3 mm broad, at first more or less round and white to dull 
yellow-orange or ochraceous, the outer wall (peridium) then splitting into 4-9 bright 
orange starlike rays or “teeth,” exposing the single spore-containing peridiole (“egg”), 
which is then shot out like a cannonball as the entire structure turns inside out (leaving 
behind a translucent whitish ball perched on the rays). PERIDIOLE (“egg”) chestnut- 
brown to olive-black, sticky or slippery, smooth, more or less round. Spores 7-10 x 3.5-5 
microns, oblong, smooth, hyaline. 


HABITAT: Gregarious on rotting wood, sawdust, plant debris, and dung or manure; 
widely distributed, but easily overlooked. I have seen it several times in nursery flats; it 
fruits whenever moisture is sufficient. 


EDIBILITY: Unknown. Several hundred would be needed for a mouthful! 


COMMENTS: This cousin of the bird’s nest fungi is easily recognized by its diminutive 
dimensions, bright orange star-shaped “catapult,” and single central “egg” or spore ball. 
It makes a marvelous—albeit liliputian—laboratory pet: a small pop is said to accom- 
pany the ejection of the spore ball, which sticks to whatever it lands on. Its flight path 
has been measured at 14 ft. high and 17 ft. long—or more than 1000 times the size of the 
fruiting body! To equal such a prodigious feat, we puny humans would have to throw a 
discus over one mile high and far! It is also interesting to note that the “sphere thrower” 
does not “do its thing” in complete darkness—light is apparently needed to trigger the 
“cannon,” as well as a sufficient supply of moisture. 
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Ascomycetes 


ASCOMYCOTINA 


THE Ascomycetes are the largest subdivision of the true fungi. With over 15,000 known 
species, they pose a challenge, in the words of one noted mycologist, to “an army” 
of students. They are also an exceedingly diverse group, ranging from the most econo- 
mically important of all the fungi, the single-celled yeasts, to powdery mildews to bread 
molds like Penicillium (the original source of penicillin) to prized edible mushrooms such 
as the morels and truffles. Their common bond is fundamental but microscopic: the 
sexually-produced spores are formed inside saclike mother cells called asci (singular: 
ascus). The ascus is roughly analagous to the basidium of a Basidiomycete, although 
fusion of the parent nuclei typically occurs in a separate cell, the ascogonium. Each ascus 
contains one to several thousand spores depending on the species. The most frequent 
number is eight. 

Only a small fraction of the Ascomycetes have fruiting bodies large enough to merit 
mention in this book. In the field they can usually be distinguished from Basidiomycetes 
by a process of elimination, 1.e., if your fleshy fungal fructification does not fit one of the 
common categories of Basidiomycetes pictured on pp. 52-54 (agarics, boletes, puffballs, 
etc.), then chances are it’s an Ascomycete. The fleshy Ascomycetes treated in this book 
fall into two broad categories, keyed below. 


Key to the Ascomycetes 
1. Fruiting body more or less round (spherical) to oval or knobby (potato-like), growing under- 
proundsominsidewery motte WOOd oon sou - scr secu an © > um © “mt teddes “aseg? Discomycetes, p. 783 
1. Notas above; growing on wood or on ground, on insects, other mushrooms, plants, etc. .. 2 
2. Growimg on woedi(bumevood sometimes buried) . 2... .00. 02.0. ct ee 3 
2. Growing on ground or on insects, herbaceous plants, or other mushrooms .............. 4 
3. Fruiting body usually black or very dark brown (but often covered with white or grayish pow- 


der), rounded to irregularly knobby and charcoal-like or fingerlike to clublike or antlerlike 
and very tough or hard; asci borne in flasklike nests (perithecia) which often give the fertile 
area of fruiting body a minutely pimpled appearance ............. Pyrenomycetes, p. 878 
3. Fruiting body cuplike or variously shaped but not as above, or if colored as above then texture 
usually different (fragile, fleshy, rubbery, gelatinous, etc.); asci typically borne in a palisade 
(iymenum), hotmpeniteca ................—"..—= =F Discomycetes, p. 783 


4. Growing on insects (adults, pupae, larvae), spiders, or on other mushrooms (but hosts are often 
buried, so dig up carefully!); asci typically borne in flasklike “nests” (perithecia) .......... 
ee ae aa ace are See Nr me eae ee ger eee phy ene Pyrenomycetes, p. 878 
4. Growing on ground or plant material, but not on insects or other mushrooms; asci typically 
borne ina palisade (hymenium), not in perithecia ................. Discomycetes, p. 783 


Left: Fruiting body of a cup fungus (a 
common type of Discomycete), showing 
how the paraphyses (sterile cells) and asci 
are arranged in a palisade on the upper 
(inner) surface. In reality there are thou- 
sands more asci than shown here. Right: 
An ascus containing eight spores (the most 
common number). 
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DISCOMYCETES 


DISCOMYCETES are not Ascomycetes that like to dance, nor are they necessarily disc- 
shaped. Discomycetes are Ascomycetes in whicha palisade of asci line an exposed surface 
of the fruiting body much as a palisade of basidia line the gills of an agaric. This palisade 
of asci (see drawing at bottom of p. 782) is called the hymenium, and the fruiting body of 
a Discomycete is called an apothecium (as opposed to the perithecium of a Pyreno- 
mycete). All but a handful of the Ascomycetes treated in this book are Discomycetes. 
Examples are the morels, false morels, elfin saddles, cup fungi, and earthtongues. Truffles 
are also Discomycetes, but they have specialized underground fruiting bodies in which 
the hymenium is infolded and internalized, or in some cases, non-existent (see p. 841 for 
more details). The Discomycetes have been divided here into three orders (large groups), 
keyed below. To facilitate identification, the key is based largely on the shape and size 
of the fruiting body rather than on more critical (i.e., microscopic) characteristics. Excep- 
tions to the generalizations put forth in the key are then keyed out individually under 
the various orders, families, and genera. 


Key to the Discomycetes 


]. Fruiting body nearly always underground (or inside very rotten wood), round to oval or knobby 
(potato-like), i1.e., stalk absent or extremely rudimentary; spores nearly always borne inside 
the fruiting body, the interior usually (but not always) with channels, veins, or one or more 


Cn ke ee. Tuberales, p. 841 
1. Notas above; fruiting body occasionally buried but usually above the ground at maturity or on 
wood, moss, etc.; spore-bearing surface exposed (external) at maturity ................ a 


2. Fruiting body cup- to ear-shaped, spoon-shaped, disclike (flat), cushion-like, top-shaped, or 
sometimes contorted; stalk absent or present only as a narrowed base (but fruiting body some- 
times growing erect like a rabbit’s ear); asci operculate (i.e., with “lid” at tip) Pezizales, below 

2, ‘¥ruiting body erect, witha stalkand oftenacap, cup, or head” ».0 ». . ..esesseeee. «5 2 

3. Fruiting body with a well-defined cap or splitting into rays at maturity; cap cuplike, disclike, 
wrinkled, brainlike, saddle-shaped, pitted, honeycombed, or thimble-like (i.e., usually with 
PRteHilesiiG CrSeOrstenloholowimehiOn) ee ee 4 

3. Not as above; fruiting body clublike or with an enlarged or flattened “head,” but lacking a 
distinct cap with a sterile underside; “head” not cuplike, brainlike, saddle-shaped, disclike, 
or honeycombed, and not splitting into rays; fruiting body usually small; asci inoperculate 
(-e., tip usually thickened, with apore buttio lid’)... .... = =....%°. Helotiales, p. 865 

4. Flesh gelatinous or semi-gelatinous (slice open fruiting body lengthwise); surface of fruiting 
body often viscid; cap rounded or wrinkled, often brightly colored but not dark brown to 
BIC Ria Gcinin oer cule USE eee seamen Menace tn aan ns Sam ee OS aL Helotiales, p. 865 

a, NGS apOVe aSClhOPeiCulale” .cnmmesieat ee ee ee omen ee Pezizales, below 


Morels, Elfin Saddles, and Cup Fungi 
PEZIZALES 


THIS large order includes most of the familiar fleshy Ascomycetes and nearly all of the 
prominent ones: the fabulous morels, grotesque false morels, elegant elfin saddles, and 
lowly cup fungi. All of these fungi typically have an exposed spore-bearing surface (hy- 
menium) and their asci have “lids” which open when the spores are forcibly expelled. 
The asci usually discharge their spores simultaneously. The discharge can easily be 
triggered by tapping, breathing on, or otherwise disturbing the fruiting body, with the 
result that it will sometimes “smoke” (spew out clouds of spores) when picked! 


784 PEZIZALES 


The fertile surface ranges from concave or flat in the cup fungi to convex or convoluted 
in the false morels and elfin saddles to deeply pitted in the true morels. A stalk is present 
in the latter forms but often absent in the cup fungi. 

Members of the Pezizales can be found almost anywhere at any time, but are most 
numerous and diverse in forests, in the spring. This means that in regions with mild winters 
they usually peak after most of the Basidiomycetes have fruited, while in regions with cold 
winters they are among the first fungi to appear after the snow has melted. Excluding the 
truffles (which are treated separately in this book), there are seven major families in the 
Pezizales, five of which are cup fungi. These are keyed below. 


Key to the Pezizales 


1. Fruiting body an irregularly cabbage-like, cauliflower-like, contorted, brainlike, or pitted mass 
oftissue, withorwithout astalk: fléshyo7 Belatinous..weges .. . . 0 ¢ ae. reels 2 
ly: GING Wea BOVew .4 a meeee E.R. a eo eee ere. ms eS ae. ees 3 


2. Stalk absent or rudimentary, or if stalk present then stalk long (15-30 cm!) and solid and brown 
and often buried and restricted to eastern North America; fertile portion of fruiting body 
whitish to yellowish-brown, beige, pinkish, or lilac-tinged; rare . Pezizaceae & Allies, p. 817 

2. Not as above; stalk present, long or short, usually hollow or partially hollow or complexly 
folded or chambered in cross-section; fertile portion of fruiting body colored as above or 
eftendarker;werycommonandewidely distributed”). ... S......... +... We, eel, 5 


3. Fruiting body cup-shaped (concave) to disclike (flat), cushion-shaped, or sometimes top- 
shaped or splitting into rays; stalk present or absent; flesh gelatinous, fragile, or tough ... 4 
3. Fruiting body with a cap and stalk; capconvex toconicalto bell-shaped, round, lobed, brainlike, 
saddle-shaped, or pitted but not cuplike (or cuplike only when very young); flesh fragile or 
COUP UAE OP eIAUINONS oes os ee he oe kk dea oes eee ee a ees ) 


4. Stalk absent, orif present then often (but not always!) short or merely a narrowed, downward 
extension of the cup; stalk when present usually Jacking distinct ribs; fruiting body fleshy, 
fragile, rubbery, or gelatinous, sometimes brightly colored, large to minute; tips of asci amy- 
TOKQOrMOceiylGil Wee a es cc ee Bee es ie Pezizaceae & Allies, p. 817 

4. Stalk present, clearly differentiated from cap; stalk usually longer than width of cup orifshorter 
then usually ribbed or fluted; fruiting body fleshy or fragile but not gelatinous and not brightly 
colored, large to fairly small but not minute; tips of asci not amyloid .. Helvellaceae, p. 796 


5. Cap honeycombed with ridges and pits, the pits usually fairly deep, or if not then the ridges 
with a strong vertical orientation; cap intergrown with stalk (or in one case, only upper part 


MO CAp MUCSCSTOWM TlH ce. kk ye os + age pms oe ops meme + ee « es oe Morchellaceae, below 
NOtMStdinGive Ot. MON. PO ee res . Oa 6 
Flesh gelatinous; fruiting body often viscid and brightly colored .... (see Helotiales, p. ~ 


Not ae above: tWestimoleelamiMG@is (oo... we os ee “eta pgetane vanes coment ee, as 
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Cap roughly conical to bell-shaped, like a thimble on a finger (1.e., attached only to very top of 

stalk, the sides hanging down freely like askirt) ................4. Morchellaceae, below 
7. Not as above; cap lobed, brainlike, saddle- se etc. and/or attached to stalk differently 
Pree erry rr. 6 ee. een eer ee Ree ee rn Helvellaceae, p. 796 


Morels and Allies 


spores 


MORCHELLACEAE 


THIS is a small but famous family with only three genera: Morchella, Verpa, and Disciotis. 
Morchella (the true morels or “sponge mushrooms”) has a pitted cap that is intergrown 
with the stalk (see p. 785 for more details). Verpa also has a well-developed stalk, but 
differs in having a smooth to wrinkled or somewhat pitted, thimble-like cap. Disciotis 
lacks an obvious stalk and is likely to be mistaken for a veined Peziza; consequently it is 
keyed out under the cup fungi. All three genera have non-amyloid asci and smooth ellip- 
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tical spores. The spores lack large oil droplets but typically have “crowns” of minute 
droplets at both ends. 


Key to the Morchellaceae 
Fruiting body cuplike or spreading (flat); stalk very short orabsent ........ Disciotis, p. 796 
Not as above; fruiting body with a cap or “head” and well-developed stalk .............. Z 


Cap with pits and ridges; at least the upper part of cap intergrown with stalk Morchella, below 
Cap smooth to wrinkled or shallowly pitted, sitting on the stalk like a thimble (1.e., attached only 
to veny tep ef stalk, thesides hanging irecdikte a Skiltje |... uw... se eeaee = Verpa, p. 793 
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MORCHELLA (Morels) 


Medium-sized to large, mostly terrestrial fungi. FRUITING BODY with a cap and stalk; interior 
hollow. CAP honeycombed with ridges and pits (chambers), attached to the stalk forall of itslength 
(or in one case, for 1/3-2/3 of its length). STALK well-developed, smooth to scurfy or wrinkled 
below. SPORES typically elliptical, smooth, without large oil droplets. Asci lining inside surfaces 
of pits; 8-spored, operculate, not amyloid. 


THESE prized delicacies are among the best-known wild mushrooms in North America, 
and they are so esteemed in Europe that people used to set fire to their own forests in hopes 
of eliciting a bountiful morel crop the next spring! Luckily, morels are among the most 
unmistakable of all fungi by virtue of their hollow, pitted or honeycombed “heads” (they 
are also known as “sponge mushrooms”). False morels (Gyromitra) are vaguely similar, 
but have a wrinkled or convoluted (not pitted) cap, while thimble morels (Verpa) have a 
smooth to wrinkled or shallowly pitted cap with free (skirtlike) sides. Morels have also 
been confused inexplicably with stinkhorns (Phallus), perhaps because of their similar 
shape. The head of afresh Phallus, however, is coated witha sticky, stinky spore slimeand 
there is a sack or volva at the base of the stalk.* 

Much has been said about where and when to find morels, but no self-respecting morel 
hunter will divulge any truly crucial information unless he or she is planning to per- 
manently leave the country (and then only for a stiff price!). Morel hunters are so 
protective of their favorite “patches,” in fact, that they regularly disseminate misleading 
—if not downright erroneous—information, and they practice a presidential evasiveness 
when asked: “Where did all those morels come from?” Thus any “tips” or “secrets” you 
manage to squeeze out of morel hunters should be taken with a grain (better make thata 
bucket!) of salt. Having said this, I will now tell you where and when to find morels... 

Morels usually grow outdoors: in forests(under both hardwoods and conifers)and open 
ground, in abandoned orchards, gardens, landscaped areas, under hedges, on roadcuts 
and driveways, near melting snow, in gravel, around wood piles or tree trunks, and in 
sandy soil along streams. In other words, morels grow wherever they please! They will 
even fruit in barbecue pits and on scorched ground in the wake of forest fires—sometimes 
in awesome quantities, but only if conditions are favorable! 

Morels are almost universally associated with the spring (“May is morel month in 
Michigan”), but occasionally appear in the summer, fall, and winter. In the Midwest, 
where they are particularly abundant, the various species appear in a definite succession 
from late April through early June, and the annual morel festivals are a major tourist 
attraction. The state of Minnesota, in fact, recently declared the morel its official “state: 
mushroom.” Morels seem to respond to a warming trend following a cold spell. This 
explains why they are particularly abundant in regions with cold winters—which is only 
right, because the people who survive those winters deserve a delicious spring! Alas, in 
tepid coastal California morels are not nearly as commonas one would wish. In ourarea, 
in fact, finding them is largely a matter of luck, i.e., being in the right place at the night 


*Don’t feel too embarrassed should you manage to confuse them— Morchella esculenta was originally classified 
asa Phallus by Linnaeus! 


Springtime bounty: A basket of black morels (Morchella elata group, p. 790). 


time. In the Sierra Nevada and Cascades, however, they can actually be hunted—and 
sometimes harvested in large quantities, particularly if there are spring rains. Although 
timing is of critical importance because of competition from other morel hunters, it has 
been shown that morels develop and age more slowly than most mushrooms, overa period 
of three to four weeks! They have resisted all attempts to raise them commercially, but one 
ambitious entrepeneur tells me that success is just around thecorner. The spores germinate 
readily in culture and the mycelium flourishes, but getting it to fruit has been the major 
stumbling block (perhaps it needs to be chilled to simulate a cold winter?). 

Although the genus Morchella is unerringly distinct, the disposition of species is largely 
a matter of opinion. Dozens have been described based on differences in color, shape, and 
orientation of the pits and ridges. However, each “species” seems to intergrade with the 
next, leading some morelizers to recognize only three or four species. To most people the 
“true” identity of a morel is academic anyway—what counts is that it is edible, and 
incredible! 

Raw morels often cause digestive upsets, so tostay on their good side, a/ways cook them. 
They are delicious sauteed (providing you don’t drown them in butter and herbs), and you 
can serve them over toast or in soup. Because they are hollow, morels are easy to stuff, 
but it is even easier to stuff yourself with morels! Before cooking, always split them length- 
wise to check for millipedes, slugs, and other critters that like to hide inside. Transfer all 
such tenants to the compost pile or some other comfortable spot Gust because you're 
evicting them from their home doesn’t mean you have to kill them!) and carefully remove 
all grit or sand, using water if necessary. If you are lucky enough to stumble on a large 
batch of morels and are unwilling to share the surplus with me, youcan preserve them by 
canning or sauteeing and freezing. Or you can string them into beautiful necklaces and 
hang them up to dry (1 will accept them in any form). 

Four “species” of Morchella are described here, and several others are discussed. As 
I am meticulously mapping their variation and distribution, I request you, generous 
reader, to deliver any and all morels you find to my doorstep. Then, while | am savoring 
the superb flavor of croutes aux morilles a la normande (having first, of course, studied 
them thoroughly), youcan bask in the altruistic satisfaction that comes from contributing 
to science.* 


*The least you can do is invite me over for dinner. 
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Key to Morchella 


1. Volva (sack) present at base of stalk (dig up carefully!); odor often fetid (see Phallales, p. 764) 
LMS CGS RA Sec Bn So ec Su dese ds Me ok ns doe a ey age ee ee es we ele eB Z 


2. Cap usually brainlike and irregularly lobed (as well as pitted), brown to reddish-brown; stalk 
complex (i.e., cross-section half way up stalk revealing numerous internal folds), often massive 


(peo rcrimaiC hay me OM We et en Hage eens sens (see Gyromitra, p. 799) 

2. Notas above; cap not conspicuously lobed; upper stalk or mid-portion more or less simple in 
Cnrass=sechion| put base oltewtolded orcomiples) ...... a5... ss cee ee ee ee ee ees 3 

3. Lower 1/3-2/3 of cap free from stalk (only the upper part intergrown) MM. semilibera, p.791 
All or nearly all of cap intergrown with stalk (lower edge may be creased) ............... 4 

4. Ridges of cap dark (dark gray to olive-brown to black) at maturity and sometimes dark when 
VOUS. . o5 >. TR ee aerate, Soir Male gn ie eel an a M. elata group, p. 790 

4. Notas above(but ridges may blacken when they dry out and shrivelup) ................ S 


Ridges white or markedly paler than the pits when young, but often becoming same color as 
pits in age; pits usually large and often elongated vertically; fruiting body small to medium- 
sized (not large); common in suburbia, orchards, etc., less often in woods M. deliciosa, p.789 

Pe NOMVilaweVveleAtines (buthmay have some olthem) ........0. 0.008.540.0055 802.5.. 6 


6. Fruiting body pale (whitish to buff), not darkening in age; pits usually vertically elongated; 
mostly found in woods (especially montane) MM. sp. (unidentified) (see M. deliciosa, p. 789) 
OC. Obras boO veuk paletmen pies hOumdishmtoubiepUlar .:..0.-.-...... ++ s<sss. e+e 8s eae ss i 


7. Fruiting body medium-sized to large (11-30 cm tall or more), not reddish-tinged; stalk often 
swollen at base and sometimes massive in age; base usually wrinkled, folded, or buttressed 


(like a tree trunk); found mainly with hardwoods ...M. crassipes (see M. esculenta, below) 

7. Not as above; fruiting body usually small to medium-sized or reddish-tinged; stalk often 
somewhat wrinkled at base but not normally buttressed; found in many habitats ........ 8 

8. Fruiting body reddish to reddish-brown or with a reddish tinge and/ or pits arranged in definite 
TOW Sg Vie as trans es eee ee ee ae 18 ELON oalee M. elata group, p. 790 

8. Fruiting body not reddish-tinged; pits usually rounded or irregular .... M. esculenta, below 
Morchella esculenta (Morel; Yellow Morel) Color Plate 203 


CAP 3-11 cm high, 2-6 cm broad, round to oval to bluntly conical or irregular; margin 
attached to the stalk (but often with a crease at point of attachment); overall color tan to 
yellow-brown to warm buff or even buff. Pits roundish to irregular in shape and not nor- 
mally arranged in well-defined rows; often quite small but sometimes large, yellowish 
to brown or tan. Ridges typically meandering rather than in lines, usually quite narrow, 
same color as pits or paler (or occasionally slightly darker). Interior hollow, whitish, 
roughened. Flesh often rather thin. STALK 1-5 (10) cm long, 1-2.5(3.5)cm thick, usually 
minutely granular or scurfy, equal or enlarged at the base, usually relatively short and 
narrower than cap, the base often somewhat wrinkled or pitted; white to buff, sometimes 
with brownish or cinnamon stains; typically hollow in cross-section. SPORES 16-25 
x 9-14 microns, elliptical, smooth, without oil droplets. 


HABITAT: Solitary to widely scattered, gregarious, or clustered ina variety of habitats 
(woods, streamsides, old orchards, cultivated or disturbed ground, burned areas, etc.); 
very widely distributed, but especially common in eastern North America and the Mid- 
west. Like other morels, it fruits in the spring but will occasionally turn up at other times. 
In eastern North America it 15 most often found under oak, maple, beech, hickory, elm, 
ash, fruit trees, and other hardwoods, especially in May (or in the words of Ingrid Bartelli, 
“when the oak leaves are as big as squirrel’s ears”). Large crops can also be found around 
the bases of dying (but not quite dead) elms attacked by Dutch elm disease. In the West I 
look for it under deciduous oaks and in sandy soil or riverbottoms where there is willow, 
cottonwood, or alder, from February to May or June depending on the elevation 
and climate. It also occurs in burned areas, but not as commonly as the black morels, and 
it is not as frequent as the latter at higher elevations. 


Left: Morchella crassipes (see comments below). This morel varies considerably in shape but is 
always large and has a wrinkled, buttressed stem. A sliced specimen is shown at top of p. 792. Right: 
Morchella deliciosa (p. 789), young specimens from eastern North America with very white ridges. 
The form in coastal California is not usually as white (see photo on p. 789). (Alan Bessette) 


EDIBILITY: Edible and one of the most avidly hunted of all wild mushrooms (see 
comments on pp. 785-786). 


COMMENTS: This, the common more] or “sponge mushroom,” is one of the most readily 
recognized of all edible fungi. It can be told from other morels by its modest size, warm 
brown to tan or yellowish color, and irregularly-arranged pits (see color plate), and from 
the poisonous false morels (Gyromitra species) by its pitted or honeycombed rather than 
brainlike or lobed cap. It could also be confused with the stinkhorn (Phallus impudicus), 
but does not have a volva and lacks the foul-smelling spore slime of that species. It is typi- 
cally a denizen of low hardwood forests, riparian woodlands, and fruit orchards, whereas 
the black morels are more common in northern latitudes or at higher elevations under 
conifers. The ranges of the two overlap, however, and they can sometimes be found 
growing in the same area. Like other morels, M. esculenta varies considerably in shape 
and appearance. In most cases the pits are quite irregular-looking, but in some forms 
the transverse ridges are not as well-developed as the vertical ones, giving the pits an 
elongated, slotlike appearance. The ridges never blacken as in the M. elata group, but 
conical forms intergrade with M. deliciosa (see comments under that species). Pale 
forms can also be confused with M. deliciosa, but usually have smaller, paler pits that 
are not as vertically elongated. A giant morel with irregularly arranged pits occurs in 
the same habitats as M. esculenta, but usually a little later. This is M. crassipes (or 
M. esculenta var. crassipes). It measures 6-20 or more cm high and usually has a massive 
stalk with an enlarged, wrinkled and folded or buttressed base (hence its nicknames, 
“Thick-Footed Morel,” “Big-Foot,” and “Tree Trunk Morel’). It also tends to have 
grayer pits when young with paler or even whitish ridges, but like M. esculenta, becomes 
tan in age. Many morel connoisseurs in eastern North America prize it above all others. 
In the West, unfortunately, it is relatively rare. I have found it under cottonwood in 
Oregon, among forget-me-nots in an old orchard in California (see photo above), and 
in landscaped areas. 
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Morchella deliciosa (White Morel) Color Plate 201 


CAP 1.5-6 cm high, I-3.5 cm broad, round to oval or conical, the margin attached to the 
stalk but sometimes creased at its juncture. Pits usually vertically elongated and quite 
large at maturity, but not necessarily arranged inrows; dark gray to dark brownto grayish- 
tan, brown, or tan (usually darker when young and paler in age). Ridges usually widely 
spaced and mostly vertical (the horizontal ones often few or not as prominent), white 
to creamy (lighter than pits) when young, usually becoming tan or same color as pits 
in age but not blackening unless shrivelled up. Interior hollow, the surface pallid or 
whitish, roughened. Flesh rather thin. STALK | .5-6 cm long, 0.5-2 (3.5) cm thick, equal or 
thicker below, the base often somewhat wrinkled, pitted, or irregular; white to creamy or 
buff, usually scurfy or minutely warted; typically hollow in cross-section. SPORES 
18-25 x 10-15 microns, elliptical, smooth, without oil droplets. 


HABITAT: Solitary to gregarious in gardens and other suburban habitats, under fruit 
trees, in old orchards, in woods and at their edges; etc.; widely distributed, fruiting mainly 
in the spring. In eastern North America its appearance marks the beginning of the end of 
the morel season. In coastal California it is not uncommon in the spring, especially in 
sandy soil, but occurs practically year-round. One couple I know gets a small crop under 
their plum tree every Christmas! Another “white morel” occurs in the Sierra Nevada and 
Cascades (see comments). 


EDIBILITY: Delectably delicious, as the species epithet implies. Like all morels, it 
should be cooked (see comments on pp. 785-786 for more details). 


COMMENTS: As already pointed out, morels are perplexingly polymorphic and resist 
our obtrusive attempts to categorize them. The name M. deliciosa has been applied to 
more than one kind of morel, and the above description has been broadened to includea 
number of confusing and intergrading, small to medium-sized morels with white or pallid 
ridges at least when young and pits which are usually large and often vertically elongated. 
In age the pits and ridges often become the same color(yellowish-tan to brown) as shown 
in the color plate, but the shape and size of the pits helps distinguish it from M. esculenta. 
The name M. conica has also been used for this species, but is more properly applied to 
morels with blackening ridges (see the M. e/ata group). Other species: Another “white 
morel” occurs in the Sierra Nevada and Cascades about the same time as the black morels. 
It has a whitish to buff cap that does not darken appreciably in age. The pits are usually 
elongated vertically but the ridges often form vertical lines as in the black morels. I do 
not know the identity of this morel, but I do know that it is delicious! 


The coastal Californian form of Morchella deliciosa (or what I have identified as that species). Note 
how the ridges are whitish when very young but become colored like the pits in age. Also note how 
large and elongated the pits are, and how the ridges on dried-up specimen at left have darkened. Two 
mature specimens are shown in the color plate. 


Black morels (Morchella elata group). This narrow-headed variety has also been called M. angusti- 
ceps and M. conica(see comments on p. 791). Note the conical head and strong vertical orientation of 
the ridges. They were found ina mountain meadow—a favorite haunt of the narrow-headed variety. 


Morchella elata group (Black Morel) Color Plates 199, 202 


CAP 2-6 (10) cm or more broad and 2-10 (18) cm or more high; usually conical to oval or 
somewhat irregular in shape; margin joined to the stalk but often with a crease at its point 
of attachment; overall color usually quite dark, especially in age. Pits usually vertically 
elongated and/or arranged in vertical rows, but in some forms meandering (see com- 
ments); yellow-brown to brown, grayish, olive-brown, or even reddish-brown, sometimes 
becoming blackish in age. Ridges vertically aligned in some forms, colored like the pits 
at first, usually darker (olive-brown to smoky-brown to black) before or by maturity 
(and sometimes dark from the beginning). Interior hollow, the surface pallid or 
whitish or tinged cap color, roughened. Flesh fragile in some forms. STALK 1 .5-10 (20) 
cm or more long, (0.5) 144 cm or more thick, slender in some forms, as thick as the cap in 
others (often proportionately longer and thicker in age); equal or enlarged at either end, 
often grooved and/ or wrinkled, especially toward base; sometimes nearly smooth, more 
often entirely or partially scurfy from a coating of small granules or warts; white tocreamy, 
buff, pinkish-tan, or sometimes with a reddish tinge; typically hollow in cross-section. 
SPORES (18) x 20-25 (30) « 11-15 microns, elliptical, smooth, without oil droplets. 


HABITAT: Solitary, scattered, or in groups, clusters, or troops on ground in woods and 
at their edges (especially under conifers and aspen) and in burned areas, less commonly 
in urban and suburban settings; very widely distributed (Japan to the Himalayas, Europe, 
etc.), but especially common in northern and western North America. Like other morels, 
its season is the spring(or early summer at higher altitudes), but freak” fruitings can occur 
in the fall, particularly if a warm wet spell follows cold weather. In coastal California, 
where the seasons are not strongly defined, black morels occur year-round, but seldom in 
quantity. In colder regions they are often abundant, usually two to five weeks after the 
snow melts. Look for them in the Sierra Nevada when the snow plants (bright red sapro- 
phytic plants) have fully emerged, and in the Cascades when the calypso orchids are in 
bloom (see Color Plate 199). Don’t expect to find them everywhere, however. For one 
thing, you face fierce competition from other collectors; for another, they are devilishly 
difficult to see, because they look just like fallen pine or fir cones (see Color Plate 202). 
Also, they show a definite preference for semi-disturbed areas, e.g., campgrounds, along 
roads, and in logged and burned areas. Bushels can be harvested one to two years after a 
forest fire, providing the spring weather is favorable. 


EDIBILITY: Edible and delectable (see comments on pp. 785-786). However, some 
people are apparently “allergic” to it. Like all morels, it should never be eaten raw. 
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Black morels (Morchella elata group). Left: This fat-headed specimen has the radially-arranged pits 
of the narrow-headed variety (see comments below). Right: Typical examples of the fat-headed form. 


COMMENTS: The above description covers a number of black morels (the so-called 
“M. elata-M. angusticeps-M. conica” complex). Many of the morels in this category 
are black or at least dark in age, but some are brown, reddish, or pinkish-tinged and/or 
have pits that are usually more or less radially arranged (that is, arranged in rows). 
Others are quite dark and may have pits that are no/ arranged in obvious rows. Excluded 
are those morels with a “half-free” cap (see M. semilibera), brown or tan to yellowish- 
capped morels with irregularly arranged pits (see M. esculenta), and morels with 
dark pits and pale ridges when young (see M. deliciosa). There are at least two common 
kinds of black morels in North America. The first variety, sometimes called the “Fat- 
Headed Black Morel,” is probably the “true” M. e/ata, though it has gone under the name 
M. angusticeps and has also been called M. conica. It has a roundish to oval or conical 
“head” that is relatively large in comparison to the stalk, pits which are often elongated 
but not necessarily radially arranged, and ridges that are gray to black before maturity 
(and are often dark while very young). This variety is shown above and in the color plates. 
The second variety, sometimes called the “Narrow-Headed Black Morel,” is shown in 
the photo on p. 790. Its cap is often more conical or elongated and often spongier or 
more fragile than the first variety. Its pits are usually arranged inrowsand its ridges usually 
blacken, but not as quickly or as consistently as the fat-headed variety. Its stalk is often 
long and relatively thick (often as thick as the base of the cap), and is typically more 
furrowed or wrinkled toward the base than the fat-headed variety, and also wartier or 
scurfier. According to “morelizers,” this second variety, if distinct from the first, is 
probably the “true” M. angusticeps, but it has also been called M. conica. A giant form of 
this variety is shown on the back cover of the book. 

These two black morels grow in the same regions, but the fat-headed one seems to be 
the commoner of the two. Sometimes they seem distinct, at other times they intergrade or 
“hybridize.” A third variety, often called the “Red Morel,” is shown onp. 31. It resembles 
the previous two (especially the narrow-headed one), but a distinct reddish or pinkish 
tinge pervades its stalk and/or cap. This variety, which may simply be a growth form, 
has a particularly fine flavor. Still another variety has a whitish to buff cap. It may be an 
albino form, or a separate species entirely (see comments under M. deliciosa). Whew! 


Morchella semilibera (Half-Free Morel) 


CAP 1|.5-5 cm highand broad, bluntly conical to round or oval when young, usually conical 
in age; margin (lower edge) free from stalk for about one half(1 / 3-2/3) the distance to the 
apex of the cap, often flared outward away from the stalk inage. Pits large and elongated, 
yellowish-brown to brown or grayish-brown. Ridges vertically oriented (with few if 
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Left: In most species of Morchella the cap is completely intergrown with the stalk, as shown in this 
sliced M. crassipes. Right: In Morchella semilibera, however, the lower part of the cap hangs free 
from the stalk. These are mature specimens. 


any transverse ribs), yellowish-brown to brown or olive-brown (usually slightly darker 
than the pits), often becoming blackish in old age or as they dry out. Underside (interior) 
whitish or pallid, roughened. Flesh rather thin and fragile. STALK 3-10 cm long, 1-2.5 
cm thick at apex, equal or thicker below in age, fragile, white to yellowish; surface usually 
noticeably rough or with scurfy granules that may form ribs (as in Verpa); usually hollow 
in cross-section. SPORES 22-34 x 15-21 microns, elliptical, smooth, without oil droplets. 


HABITAT: Solitary to gregarious on ground in woods and under trees (mainly hard- 
woods); widely distributed, fruiting in the spring. In our area it occurs in sandy soil along 
streams with cottonwood and alder, but is not as common as Verpa bohemica, which 
favors the same habitats. Farther north (e.g., in Idaho) it is more frequent. 


EDIBILITY: Edible, but more fragile and not quite as flavorful as other Morchellas. 


COMMENTS: Also known as M. hybrida and Mitrophora semilibera, this is a dis- 
tinctive species because of its “half-free” cap that is intermediate between Verpa bohemica 
(whose cap 1s attached to the stalk only at its apex) and other Morchellas (whose cap is 
completely intergrown with the stalk). It is also intermediate in its fruiting behavior, for 
it typically appears shortly after the Verpas and shortly before the other Morchellas. 
The stalk may be quite short when young and the “head” relatively large, but in age the 
“head” shrinks and the stalk lengthens considerably, giving it the aspect of a Verpa. 


Morchella semilibera, prime specimens. Note “half-free” cap and roughened stalk. Compare the cap 
to the completely free, thimble-like caps of the Verpas (pp. 793-795). 
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The roughened stalk surface is, in the words of mycologist Orson K. Miller, “the texture 
of a cow’s tongue.” Typical M. semilibera is unlikely to be confused with other morels, 
but it sometimes intergrades with the black morel (M. elata group). 


VERPA (Thimble Morels) 


Medium-sized to fairly large terrestrial fungi. FRUITING BODY with a cap and stalk. CAP bell- 
shaped to conical and thimble-like, i.e., free from the stalk except at the very top; surface smooth 
to deeply wrinkled or sometimes pitted. Flesh rather fragile and thin. STALK well-developed, 
smooth or roughened by granules but not fluted; usually stuffed with a pith, SPORES elliptical, 
smooth, without large oil droplets. Asci lining outer surface of cap; asci 8-spored or 2-spored, 
operculate, not amyloid. 


A VERPA looks like a thimble stuck on a finger, i.e., its smooth to wrinkled or pitted cap 
is attached only to the very top of the stalk so that its sides hang free like a skirt. The true 
morels (Morchella), in contrast, featured a pitted cap that is entirely or partially inter- 
grown with the stalk, while the false morels and elfin saddles (Gyromitra and Helvella) 
have lobed, brainlike, or saddle-shaped caps. 

Verpas are edible, but are more fragile than the true morels and not as flavorful. At 
least one species, V. bohemica, is poisonous to some people, so it is advisable toeat Verpas 
sparingly if at all. You can find them in woods and under trees and shrubs, particularly in 
well-drained soil along rivers and creeks. They are most abundant in the spring about a 
week to a month before the true morels (they are sometimes called “early morels”), but in 
coastal California they also occur in the winter. Two farflung species are depicted here. 


Key to Verpa 

1. Upper portion of cap intergrown with stalk; cap pitted ...(see Morchella semilibera, p. 792) 
1. Notas above; cap free from stalk except at very top (like a thimble ona finger) .......... 2 
2. Cap strongly wrinkled, the wrinkles usually oriented vertically and sometimes branched to 

POTM1 (OHUS; Sele ANON OM so ccc eck ee eee os ME ee V. bohemica, below 
2. Cap smooth or at times irregularly wrinkled; asci 8-spored ............00 ccc cee eee 3 
3. Stalk often rather spongy and usually stuffed with a cottony pith (but may be hollow in age); 

Spores Wikhoumoaraplets wm. 2.0 M.. 2.8. Ma, . . neg ee V. conica, p. 794 
3. Notas above; spores usually with one oil droplet at maturity ......... (see Helvella, p. 805) 
Verpa bohemica Color Plate 205 


(Early Morel; Wrinkled Thimble Morel) 


CAP 1-5 cm broad and 2-5 cm high( but sometimes much larger—see comments), bluntly 
conical to somewhat bell-shaped, squarish, or irregular, attached to the stalk only at 
the apex, the sides hanging down freely like a skirt; margin often touching (but not joined 
to!) stalk when young, sometimes flaring or upturned in old age. Fertile surface pale 
to dark yellow-brown or tan, often becoming darker brown in age; deeply wrinkled by 
branching folds or ribs which are often vertically oriented and sometimes branch to form 
pits. Underside whitish to brownish. Flesh rather thin and fragile. STALK 6-15 cm long, 
0.8-3 thick (or sometimes much larger), equal or tapered slightly in either direction; 
whitish to creamy or becoming tan or ochre in age, smooth or often roughened by small, 
orangish to brownish granules which may form transverse belts or “ribs”; more or less 
round in cross-section, usually stuffed loosely with a cottony white pith. SPORES huge: 
54-80 x 15-18 microns, elliptical-elongated, smooth, without oil droplets. Asci 2-spored. 


HABITAT: Widely scattered to gregarious in woods, thickets, and forest edges, etc., 
especially in sandy or well-drained soil in stream valleys and ravines; usually fruiting in 
the early spring, widely distributed. It typically appears one to three weeks before the true 


Verpa bohemica. Note how the cap is strongly wrinkled vertically, and may even be pitted (as shown 
in old specimen at center). Note also how cap is attached only to very apex of stalk, and how the stalk 
is stuffed with a cottony white pith, at least when young. 


morels (Morchella species), sometimes in the same places. It is abundant in parts of the 
Pacific Northwest. In our area I have seen large fruitings under cottonwood and alder. 


EDIBILITY: Edible with caution. Although eaten by many people, it can cause severe 
stomach cramps and loss of muscular coordination, particularly when consumed in large 
amounts or on several successive days. The flavor is strong but not ona par with the true 
morels. A/ways cook it, and beware: some of the “morels” sold in markets are Verpas! 


COMMENTS: Also known as Ptychoverpa bohemica because of its two-spored asci, 
the early morel is easily told by its conspicuously wrinkled or pitted, thimble-like cap and 
smooth to roughened but not fluted stem. The cap is not as lobed as that of Gyromitra and 
Helvella, and the sides of the cap are not intergrown with the stalk asin Morchella. Med- 
ium-sized specimens are the norm, but as in some of true morels, a giant form also occurs. 
Typical V. bohemica is most likely to be confused with Morchella semilibera, whose cap 
is “half-free” (intergrown with the stalk over its upper portion), and with V. conica, which 
has a smoother or more irregularly wrinkled cap and 8-spored asci. When in doubt, you 
can quickly resolve the issue by examining the spores. Those of V. bohemica are the 
largest of any stalked Discomycete! 


Verpa conica (Thimble Morel; Bell Morel) 


CAP 1-4 cm broad and high, usually more or less thimble-shaped (broadly conical to bell- 
shaped), but sometimes lobed (see comments) and sometimes developing a depression at 
the top in age; attached to stalk only at its apex, the sides free like a skirt; margin inrolled 
or incurved at first and sometimes touching the stalk (but not joined to it!), often lobed, 
often flaring out or turning up in old age. Surface smooth to slightly wrinkled, or in one 
form irregularly wrinkled (see comments), ochre-brown to brown or dark brown. Under- 
side pallid. Flesh thin and rather brittle or fragile. STALK (2.5) 4-12 cm long, (0.4) 0.5-1.5 
cm thick, equal or tapered upward (or occasionally downward), white to yellowish, tan, 
or tinged ochre-orange; smooth or with granular or minutely scaly transverse bands or 
ribs (granules often browner or oranger than background); often rather spongy and 
usually stuffed with a loose cottony pith (but often becoming hollow in age); more or less 
round in cross-section. SPORES (20) 22-30 (34) « 12-17 (19) microns, elliptical, smooth, 
without oil droplets. Asci 8-spored. 
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Verpa conica, typical specimens. Cap is relatively smooth and thimble-like, i.e., itis attached only to 
the apex of the stalk and it pops off easily. 


HABITAT: Solitary, widely scattered, or gregarious in soil or humus in forests, riparian 
woodlands, under shrubbery and fruit trees, etc., usually in the spring; widely distributed 
but not particularly common. In our area | have found it as early as February and as late 
as May, but it usually peaks a week or two after V. bohemica. I have seen fairly large 
fruitings under redwood, oak, and cottonwood; in southern California it sometimes fruits 
in great quantity under chaparral shrubs. | have also seen it in Yosemite. 


EDIBILITY: Edible when cooked, but rather fragile and not often occurring in enough 
quantity to warrant collecting. 


COMMENTS: The thimble-like cap with a free margin is the principal fieldmark of this 
farflung fungus. A rather strongly wrinkled, irregularly lobed form sometimes occurs, 
however (see photo below). The shape of the typical form is somewhat reminiscent of a 
stinkhorn, but it lacks a volva and its cap is never coated with putrid spore slime. Since 
the cap is attached to the stalk only at the very top, it pops off easily, and the entire mush- 
room is rather fragile. The strongly wrinkled form does not have the vertical ridges 
characteristic of V. bohemica, and is actually reminiscent of a small Gyromitra. The 
spongy stalk with a cottony pith inside plus the free cap margin that is inrolled when young 
are sufficient to distinguish it. Worchella semilibera is also somewhat similar, but has a 
pitted cap that is partially intergrown with the stalk. 


Verpa conica, a gyrose (lobed and wrinkled) form (see comments above). The cap is reminiscent ofa 
small Gyromitra, but is attached only to the apex of the stalk and hasastronglyinrolled marginatfirst. 
Note how stalk is stuffed with a cottony pith. This form is quite different from the typical form shown 
at top of this page, but is microscopically identical. 
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DISCIOTIS 


THIS genus includes one farflung species, described below, with a brown, more or less 
cuplike fruiting body. Consequently, it is keyed out under the cup fungi. Microscopic 
features, however, relate it to the morels. 


Disciotis venosa (Veined Brown Cup Fungus) 


FRUITING BODY (3) 5-20 cm broad, at first more or less cup-shaped, but usually 
flattening out in age. Fertile(upper orinner) surface reddish-brown to brown, dark brown, 
or at times ochre-brown, sometimes smooth when young but usually becoming radially 
wrinkled or veined to reticulate, corrugated, or pebbled by maturity (at least toward the 
center); margin often wavy and/ or splitting. Exterior scurfy, roughened, or minutely 
warty, whitish to buff or tinged brown, often fluted or wrinkled at base (1.e., appearing 
“gathered”) to form a short stalk. Flesh fairly thick and brittle. STALK when present 
short, thick, usually buried. SPORES 19-25 (30) x 12-15 (17) microns, elliptical, smooth, 
without large oil droplets; asci lining upper surface of fruiting body, not amyloid. 


HABITAT: Solitary, scattered, or in small groups in damp soil or humus under or near 
trees or occasionally in the open; widely distributed, fruiting mainly in the spring. I usually 
find it on well-drained soil in riparian woodlands (cottonwood, willow, etc.), but in my 
eXperience it is not very common. 


EDIBILITY: Edible, but not recommended. Although the flavor is said to be like that of 
morels, people without a microscope can easily confuse it with other brown cup fungi 
(Peziza, Discina, etc.) which may or may not be edible. One source lists it as poisonous 
unless cooked. 


COMMENTS: Until it is seen several times, this prominent brown cup fungus can be dif- 
ficult to identify in the field. It is often quite large and conspicuously veined or reticulate, 
but several other brown cup fungi can mimic it. Microscopically it is quite distinct, how- 
ever, for the smooth, elliptical spores lack oil droplets and the asci do not blue in iodine. 
It used to be called Peziza venosa, but because of these microscopic differences it has 
been rewarded with its own genus and placed in the morel family. 


False Morels and Elfin Saddles 


spores ©) 


HELVELLACEAE 


MOST of the fungi in this family have a well-developed cap and stalk, but a few are cup- 
like or disclike. In some species of He/vella (the largest genus in the family), the cap is 
concave (cup-shaped), with the hymenium (fertile tissue) lining the upper or inner surface 
of the cup. In other Helvellas the cup turns inside-out as it matures and becomes lobed 
or saddle-shaped, while in still others it is saddle-shaped or irregularly lobed from the 
beginning. In Gyromitra the cap is often brainlike, but not deeply pitted as in the morels. 
Microscopic features that unite the family include the non-amyloid asci and smooth to 
roughened spores that typically contain one to three large oil droplets. 

Several species of Gyromitra contain a deadly poisonous rocket fuel called MMH 
(see p. 893). Although these species are usually harmless when cooked or dried, it is safer 
to avoid them and to treat a// members of the family with extreme caution (i.e., a/ways 
cook them, don’t eat large amounts, and be certain of your identification). 


HEL VELLACEAE Ee 
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Key to the Helvellaceae 


Fruiting body flattened and spreading (often undulating), attached to substrate by numerous 
“roots” (rhizomes); stalk absent; fertile (upper) surface dark reddish-brown to brown or even 
blackish, the margin often paler; growing under conifers, especially in recently burned areas; 
Widespread bul notmery common ...2- 02. 8... Gee Rhizina undulata (-R. inflata) 

Not as above; fruiting body differently shaped, or if similar then not attached by “roots” .. 2 


Fruiting body shallowly cup-shaped to flattened, disclike, umbilicate, or with a slightly down- 
curved margin; stalk absent, or if present then short and rather thick; fertile (upper) surface 
smooth or wrinkled but not brainlike, yellowish to tan, brown, or reddish-brown but not nor- 
mally gray, grayish-brown, or black; underside lacking prominent hairs or ribs (but stalk may 
be ribbed or base of fruiting body may appear “gathered”); found mainly in spring and early 
summer when or soon after snow melts; spores often apiculate at maturity ..Discina, below 

Not with dbovelteamires (but may Nave some Olthem) 252. . Fe... see te ee tee 3 


Fruiting body an erect club or column that lacks a distinct cap, up to 12 cm tall; interior of 
fruiting body with large chambers or compartments; exterior white to creamy or brownish, 
usually fluted or furrowed lengthwise; found in eastern North America and Midwest, usually 
under hardwoodSsnot common .,,...... «+56 +. ee ees pod sees Underwoodia columnaris 

Notas above; iruiting body with acap(coreup) and stalk... ...... a. . +. -esmd ag eee seen 4 


Fruiting body small (cap up to 3 cm broad but usually less than 2 cm); cap usually round or con- 
vex, but sometimes compressed or broadly saddle-shaped, the margin usually tucked intoward 
stalk; usually found in groups or clusters; spores often needle-like .. (see Helotiales, p. 865) 

Not with above features; usually larger or differently shaped; spores not needle-like ...... 2 


Stalk very thin (less than 3 mm); cap hollow and bladderlike, whitish to yellowish; found in eas- 
tern North America, usually clustered; spores borne on basidia (see Aphyllophorales, p. 548) 


Notas above; spores bore on asen widespread: s. 2.4... ns bh ee a bees Sha Penns eas 6 
Cay (or ctp ) Gray vesbiask or White 2... 22 iw does ee ee I Dees oe ee 9 
Cap ter “eup’) seme shade of ibrown Or tam < 2. .9.- 66262. - even Daye cece tae oe ER ii 
Cap brainlike to irregularly convoluted or wrinkled (at least at maturity), or if saddle-shaped 

then spores with. two-oll droplets, 02 es. pot eas ee = Gyromitra, p. 799 
Cap saddle-shaped, lobed, cup-shaped, plane, etc., but the surface only slightly wrinkled if at 

allsmores typically withanic Oil TOPE Ucn yt teas came aos tade eset ome ct thee omen 8 
Stalk arising from a swollen tuberlike structure (sclerotium); cap cup-shaped to disclike; fruiting 

Fe Citas ae itgea N Soee ene ete rae ca ae ane cceoncer eas Chm PNY (see Helotiales, p. 865) 
Not as above; stalk not normally arising from a sclerotm ..........4 004 ..02..24..60% 9 


Fruiting body minute; cap usually cup-shaped or disclike and less than 1.5 cm broad; stalk very 
thin (usually 1-2 mm thick); growing mostly on plant tissues (living or dead); ascinot operculate 
Mh oy Tula Pali 52s) Sonnets ae seo ae eevee eye Urata ea 4 (see Helotiales, p. 865) 

Not as above; fruiting body small to fairly large, not minute; cap variously shaped (including 
cuplike or disclike); growing in soil, humus, or rotten wood; asci operculate Helvella, p. 805 


DISCINA (Pig’s Ears) 


Medium-sized fungi found on ground or rotten wood, usually in the spring soon after the snow 
melts. FRUITING BODY shallowly cup-shaped to disc-shaped (flat), umbilicate, or slightly 
convex, with or without a short stalk. Fertile (upper) surface yellowish to tan or brown (or less 
commonly reddish-brown), smooth to somewhat wrinkled; underside not normally ribbed. 
STALK when present short and thick, usually ribbed or appearing“ gathered.” SPORES elliptical 
to spindle-shaped, smooth to roughened or reticulate, the ends typically pointed or with short 
projections (apiculate). Asci lining upper surface of fruiting body, typically 8-spored, operculate, 
not amyloid. 


THESE are springtime cup- or disc-shaped fungi with a yellowish to brown fertile sur- 
face and a thick, short stalk or none at all. As such they are likely to be mistaken for cup 
fungi (and are keyed out under that group), but microscopic features such as the non- 
amyloid asci and apiculate spores relate them closely to Gyromitra of the Helvellaceae: 


Discina perlata. This common “snowbank” mushroom looks like a cup fungus, but usually has a 
short stalk and is often umbilicate (i.e., with a “navel,” as shown here). The fertile surface can be 
smooth or quite wrinkled. Microscopic features relate it to Gyromitra. 


Pig’s ears (a common name also applied to Gomphus clavatus, a member of the chan- 
terelle family) are acommon feature of our western springtime or “snowbank” mushroom 
flora. They are said to be edible, but because of their close relationship to the poisonous 
Gyromitras, it is best to eat them in moderation (if at all) and always cook them. Thedozen 
or so species of Discina are distinguished primarily on microscopic features such as the 
shape and ornamentation of the spores. As only one 1s described here, a key hardly seems 
necessary. 


Discina perlata (Pig’s Ears) 


FRUITING BODY (2) 3-10 (20) cm broad, at first cup-shaped but soon becoming saucer- 
like, then wavy or flattened (disclike) to very broadly convex (with the margin turned 
down) or umbonate, or umbilicate (with a central depression); outline round to irregular 
or somewhat angular in old age. Fertile (inner or upper) surface some shade of brown: 
tan to yellow-brown to brown, cinnamon-brown, or dark brown(usually paler or yellower 
when growing in or near snow); usually wrinkled, veined, or convoluted, especially toward 
the center, but sometimes smooth. Exterior (underside) more or less smooth, paler or 
whitish or somewhat translucent when moist. Flesh rather thick but brittle. STALK some- 
times absent but more often present as a short(up to! cm long), thick (1-3 cm), narrowed 
base; white or tinged tan to brown, usually appearing “gathered” (1.e., with broad ribs 
and/ or pits). SPORES 25-35 x (8) 11-16 microns, spindle-shaped with an apiculus(knob 
or short projection) at each end, smooth or becoming minutely roughened at maturity, 
with one large central oil droplet and two or more smaller ones at the ends. 


HABITAT: Solitary to gregarious or clustered on ground or around old stumps or occa- 
sionally on rotten wood in forests; widely distributed and common, fruiting mainly in the 
spring or early summer under conifers. It is one of the characteristic “snowbank” fungi of 
western mountains and often occurs with Gyromitra gigas, G. esculenta, and morels. 
Sometimes it begins developing while still under the snow! 


EDIBILITY: Not recommended. Some people eat it, but care must be taken to cook it 
thoroughly and identify it correctly. 
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DISCINA 799 


COMMENTS: This common springtime fungus is best told by its saucerlike to flattened, 
umbilicate, or slightly downturned, yellowish to brown fruiting body that frequently has 
a short, thick stalk. Like many of the larger Discomycetes, it develops quite slowly, and 
since spores are not produced until the fruiting body is fully grown, “sterile” specimens are 
often encountered. D. ancilis is apparently a synonym. There are several similar species of 
Discina that are best differentiated microscopically. These include: D. apiculatula and D. 
macrospora (the latter often with a reddish-brown fruiting body when mature); D. 
olympiana, a smaller species found in the Pacific Northwest; and D. leucoxantha, a yel- 
lowish, sometimes stalkless, truncate-spored species found under both hardwoods and 
conifers, particularly in eastern North America. Also very similar is Gyromitra mela- 
leucoides (=Peziza melaleucoides, Paxina recurvum), with a somewhat waxy-looking 
underside when moist, a sometimes slightly longer and narrower stalk, and much shorter 
(10-14 microns), non-apiculate spores. See also Disciotis venosa and Peziza species. 


GYROMITRA_ (False Morels) 


Medium-sized to large fungi found on ground or rotten wood. FRUITING BODY witha cap and 
stalk, CAP usually contorted, lobed, wrinkled, or brainlike (but sometimes saddle-shaped); margin 
free from stalk or attached. Fertile surface some shade of brown. Flesh often rather brittle. STALK 
smooth or ribbed, simple (round) or complex (folded or chambered) in cross-section. SPORES 
typically elliptical or elongated, smooth or roughened, usually with two oil droplets. Asci lining 
outer surface of cap; typically 8-spored, operculate, non-amyloid. 


THIS is a small but prominent and infamous genus whose grotesque fruiting bodies have 
inspired a number of fanciful nicknames: brain mushrooms, elephant ears, lorchels, beef- 
steak morels, and of course, false morels. Despite the latter name, Gyromitras are unlikely 
to be mistaken for morels( Morchella and Verpa) because their cap is neither deeply pitted 
nor conical or thimble-like. They are easily confused with Helvellas, however, and several 
species have been shuffled back and forth between Gyromitra and Helvella because of 
their “in-betweenness.” As currently defined, forms with a brown brainlike cap belong 
to Gyromitra, while those with a differently colored and/or saddle-shaped cap (with 
the exception of G. infu/a and its look-alikes) are placed in He/vella. 

Gyromitras are particularly common under northern and mountain conifers in the 
spring, often at the same time as morels. G. infula, however, fruits in the summer and fall 
(or the winter in coastal California). Several species, notably G. esculenta, G. infula, and 
G. ambigua, are dangerously poisonous (even deadly!) raw, yet are eaten without ill effect 
by many people. This apparent contradiction can be explained by two facts: (1) The toxin, 
MMH (monomethylhydrazine), is extremely volatile, 1.e., itis usually removed by cooking 
or drying, and (2) there isa very narrow threshold between the amount of MMH the human 
body can “safely” absorb and the amount that will cause acute poisoning and even death. 
It seems foolhardy to risk eating the MMH-containing species, yet many people do and 
dried G. esculenta is sold in many European markets. If you must try them, then 
always either dry them out (then rehydrate and cook them) or parboil them first and 
throw out the water, being sure not to inhale the cooking vapors (which contain MMH), 
then saute them. Never eat them raw and never eat a large amount. MMH, incidentally, 
is also carcinogenic and is used as a rocket fuel. See p. 893 for more details on its effects. 

Gyromitra is a much smaller genus than He/vella, but the fruiting bodies are usually 
larger. Four species are fully described here and several others are discussed. 


Key to Gyromitra 


1. Cap shallowly cup-shaped to flattened, disclike, or with the edges turned down slightly; under- 
SIGE OL CA FIGLTIBDEG, UNS... 6k ce eee ss G. melaleucoides (see Discina perlata, p. 798) 
bo W INCOIUAS SIRO E me. emenes, . Hilaerengele aa tprenerteaterirarart he ae where atv oranerar ase ee narare ar Ree ean 24 
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2. Stalk smooth or indistinctly grooved; cross-section of mid-stalk round to somewhat flattened 


(.é,, with one round holllow of two flattened@ones) ee ae 3 
2. Stalk with very distinct vertical ribs and/or complex (i.e., folded, chambered, or convoluted 
in cross-section—but make the cross-section above the base); stalk usually thick ........ 6 


3. Cap usually saddle-shaped or “winged” (with 2-3 lobes), the surface usually wrinkled in central 
portion (directly above stalk), but usually smooth toward edges; lower edge of cap usually free 
from stalk; stalk stout, thick; typically found under hardwoods in eastern North America, 
mostly inthe Spring .......:.....4...)- ee G. brunnea (see G. infula, p. 802) 

3. Not as above; either more conspicuously brainlike at maturity or found elsewhere or surface 
not wrinkled; stalk often relatively slender; common and widespread ................. 4 


4. Stalk whitish or pale-colored, often rather spongy and usually stuffed with a cottony pith (but 
may be hollow in age); cap joined to stalk only at very top, the margin usually inrolled when 
VOUNE Spores Without olbdraplets: “724. wiia ke ee (see Verpa, p. 793) 

W “Notiwitht: ab oveteatiites a a7. cemre nes pun MM ont ce tek oe Pac are heres art 5 


Cap lobed and brainlike (intricately folded and wrinkled) at maturity, but surface usually 
smoother when young; found in spring orearly summer ............. G. esculenta, p. 801 

5. Cap lobed (saddle-shaped, hoodlike, etc.) but not brainlike, the surface smooth or only slightly 
wrinkled, even in age; found mostly in late summer, fall, and winter G. infula & others, p. 802 


6. Stalk with deep, widely-spaced ribs that continue onto underside of cap; cap thin and spreading 


(umbrella-like) or appearing “puffed up”; margin usually free from stalk .............. 7 
INOfAs cD ON emoeemcemeye Spr eurt er eae ee ett OCS Se Ete ee yan fe mite atte TE SOE. Be ee eee vee ATE 8 
Stalk often reddish- or purplish-tinged near base; spores elliptical; found in western North 

PTET AY ree: AeA ON, Drea re eee CET EN ROLE, Le. Bey: G. californica, p. 804 

J eelNOhasabOvVe; spores TOUNd: GASLEIM ext en a. - G. sphaerospora (see G. californica, p. 804) 


8. Cap usually yellow-brown to ochre to tan or occasionally darker brown; stalk massive (nearly 
as thick as cap), often short; entire fruiting body with a chunky, almost cubical stature; found 
in spring and early summer when or soon after the snow melts ... G. gigas & others, below 

GC. NOLasS above: Cap Usually Drown tO reddish-brown ....2 ee ....... 28 eee ee 9 


9. Cap brainlike to irregularly wrinkled or even pitted at maturity, not strongly lobed ........ 
5 ER So a oo 2 > eee reererrer G. caroliniana (see G. esculenta, p. 801) 
9. Cap often saddle-shaped or “winged” (with 2-3 large lobes), surface not wrinkled or wrinkled 
mainly at center (in area directly above stalk) .......... G. brunnea (see G. infula, p, 802) 


Gyromitra gigas 
(Snow Mushroom; Snowbank False Morel; Bull Nose; Walnut) 


CAP 3-10 (25) cm broad, 3-6 (15) cm high, brainlike or strongly and deeply convoluted 
and wrinkled, but typically compact (1.e., without strongly projecting lobes); fertile 
surface typically yellow-brown to butterscotch-brown or tan when fresh, but at times 
darker brown or even reddish-brown (especially in age); attached to the stalk at or near 
the margin. Interior chambered; underside (sterile surface) usually whitish. Flesh thin and 
fairly brittle. STALK massive (usually as thick or almost as thick as the cap) and usually 
short (sometimes completely hidden by the cap margin! ), 2-10 cm long and thick, white or 
whitish, often rather irregular in shape or thicker at base; ribbed or wrinkled and grooved; 
strongly channelled or folded in cross-section. SPORES 24-36 x 10-15 microns, elliptical, 
the ends lacking projections or with only very short, blunt ones, smooth or finely rough- 
ened, typically with one large central oil droplet and smaller ones at the ends. 


HABITAT: Solitary, scattered, or in groups on ground or rotten wood in coniferous 
forests (occasionally under hardwoods); common throughout the mountains and colder 
parts of western North America in the spring and early summer, typically near melting 
snow or soon after the snow disappears. In our area, where the winters are mild, it seems 
to be absent. However, I have seen enormous fruitings in the Sierra Nevada and Cascades. 


EDIBILITY: Edible and popular. Apparently it can be eaten safely without parboiling 
(e.g., sauteed like a morel), but should never be eaten raw. Some people prefer it to the 
true morels—but be sure you identify it correctly! 


Gyromitra gigas. This edible “snowbank” species does not have the bad reputation of other Gyro- 
mitras. Note the chunky, almost cubical stature and thick stalk that is folded or chambered within. 


COMMENTS: The chunky or almost cubical stature (see photo), strongly wrinkled cap, 
and internally folded stalk are the telltale traits of this common “snowbank” fungus. 
G. montana and Neogyromitra gigas are synonyms. It sometimes grows with the dan- 
gerous G. esculenta, but can be distinguished by its yellower cap color, chunkier stature, 
and complex stalk. G. californica has a ribbed stalk, but usually has a strongly spreading 
(umbrella-like) or puffed-up cap. G. gigas shows considerable variation in size. Specimens 
weighing more than two pounds have been reported, but the normal size range 1s walnut- 
or softball-sized. G. korfii (called G. fastigiata in some books) 1s a very similar vernal 
species. It is more numerous in eastern North America than in the West (under both 
hardwoods and conifers) and has spindle-shaped spores with prominent projections at 
both ends. For other complex-stalked species, see G. caroliniana (under G. esculenta) 
and G. brunnea (under G. infula). 


Gyromitra esculenta (False Morel; Brain Mushroom) Color Plate 206 


CAP 3-12 cm high and broad or occasionally larger, sometimes cup-shaped when very 
young but soon becoming lobed or even saddle-shaped and at maturity intricately wrinkled 
and folded (brainlike) but not pitted. Fertile surface nearly smooth when very young but 
becoming more wrinkled as it matures, deep reddish-brown or purplish-brown to bay- 
brown, dark brown, or brown, or in some forms yellowish-brown; typically attached to 
the stalk at several points. Underside usually paler; interior hollow or chambered. Flesh 
rather thin and brittle. STALK 2-10 (15) cm long, 1-2.5 (4) cm thick, white to tan, flesh- 
colored, reddish, or sometimes colored like the cap (but often paler); equal or sometimes 
thicker at either end, smooth or grooved vertically but not ribbed; stuffed or hollow(or 
with two narrow hollows) in cross-section. SPORES 17-28 « (7) 9-13 (16) microns, ellip- 
tical, smooth, usually with two oil droplets. 


HABITAT: Solitary, scattered, or in groups under both hardwoods and conifers; fruiting 
in the spring (or early summer in colder climates) and very widely distributed, but espe- 
cially common in northern and montane coniferous forests. It is not very common in our 
area (perhaps the winters aren’t cold enough), but is often abundant in the Sierra 
Nevada, Cascades, and other mountain ranges of the West. It is often encountered while 
morel hunting. The fruiting bodies persist for several weeks before decaying. 
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Gyromitra esculenta. Note how younger specimens at center have a relatively smooth cap, and older 
(but smaller) one at right is intricately convoluted or brainlike. 


EDIBILITY: Dangerously poisonous, at least raw! Although eaten without ill effect by 
many people, this species has caused numerous deaths in Europe (see p. 799 for more 
details). Far fewer cases of poisoning have been reported from North America, suggesting 
that the American version is safer than the European one, or that certain ecological 
variants are less toxic. However, the paucity of poisonings may also indicate that fewer 
Americans eat it, or that those who do treat it with more caution. I certainly don’t think it’s 
worth the risk. In the words of mycophagist Charles McIlvaine, who was famous for his 
willingness to eat almost anything: “It is not probable that in our great food-giving country 
anyone will be narrowed to G. esculenta for a meal. Until such emergency arrives, the 
species would be better left alone.” 


COMMENTS: The brown cerebral cap and smooth to slightly grooved stalk plus its 
occurrence in the spring are the hallmarks of this infamous fungus. Despite the moniker 
“false morel,” it can scarcely be confused with the true morels, for the brainlike cap is 
never deeply pitted or honeycombed. California specimens are more often reddish-brown 
than yellowish-brown, but regional variation can be expected. The stalk is often slightly 
grooved or compressed, but does not show the intricate folds in cross-section that are 
typical of G. gigas. Other species: G. caroliniana is a springtime species that favors low 
hardwood forests in eastern North America, but has also been reported from scattered 
localities in the West. It has a brainlike to irregularly wrinkled or even pitted, brown to 
reddish-brown cap, but has a massive stalk (up to 20 cm thick!) that is deeply furrowed 
and complex (folded) in cross-section. It can attain weights of several pounds each, and is 
said to be edible if prepared properly (parboiled, etc.). Like G. esculenta, however, it is 
best avoided, particularly if there are morels out and about! 


G yromitra infula (Hooded False Morel) 


CAP 3-12 (15) cm broad and high, sometimes cup-shaped when very young but soon 
developing projecting lobes; at maturity with 2-3 (rarely 4) lobes, saddle-shaped to hood- 
shaped to irregularly lobed but not intricately wrinkled or brainlike; fertile surface usually 
reddish-brown to dark brown, but in some forms yellow-brown, smoothto uneven but not 
intricately folded; cap typically attached to stalk at several points, the margin usually 
incurved (toward stalk). Underside (sterile surface) paler, minutely velvety; interior 
hollow or chambered. Flesh rather thin and brittle. STALK 1-8 (12) cm long, 0.8-3 cm 
thick, equal or tapering upward, smooth or minutely velvety, sometimes indistinctly 
grooved but not ribbed; colored like the cap or paler(in some forms whitish); hollow (or 
with two narrow hollows) in cross-section. SPORES (15) 17-23 (26) x (6)7-10(12) microns, 
oblong-elliptical, smooth, typically with two large oil droplets. 
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Gyromitra infula, rather old specimens. Note how stalk darkens with age and how the shape of the 
cap is quite variable but never brainlike. See next page for a distinctly saddle-shaped specimen. 


HABITAT: Solitary to gregarious under both hardwoods and conifers, usually on rotten 
wood but also on soil, humus, along roads, in burned areas, etc.; widely distributed. In 
most regions it fruits in the late summer and fall—a feature that helps distinguish it from 
G. esculenta and other vernal species. In coastal California, however, it fruits in the winter 
and early spring and is the most common Gyromitra (especially under oak and pine). 


EDIBILITY: Poisonous! It contains MMH and should never be eaten raw! For more 
details, see comments on p. 799 and p. 893. 


COMMENTS: The saddle-shaped to irregularly lobed cap whichis usually reddish-brown 
to dark brown plus the more or less smooth (non-fluted) stem are the distinguishing 
features of this false morel, which is also knownas Helvella infula. Its penchant for grow- 
ing on rotten wood is also distinctive, but by no means consistent or definitive. Saddle- 
shaped specimens are apt to be confused with He/vella, and it is keyed out under that genus. 
The color is quite distinctive, however, and the stalk is thicker than that of most non- 
fluted Helvellas. The surface of the cap can be smooth to uneven or slightly wrinkled, 
but is not pitted as in the true morels nor intricately folded or brainlike as in G. esculenta. 
Smooth specimens of the latter species can usually be distinguished by their growth in the 
spring soon after the snow melts. Other species: G. ambigua is a “dead ringer ” for G. 
infula. Although it sometimes has a slight lilac or purplish tinge to the fruiting body, it 
can only be differentiated with certainty by its spores, whichare longer(22-33 microns) and 
have blunt projections at bothends. It has a northern distribution, fruits at the same time, 
and is also poisonous. G. brunnea (=G. underwoodii and now called G. fastigiata, a name 
which has also been applied to G. korfii) is a springtime species found principally under 
hardwoods in eastern North America. It has a pale to dark reddish-brown cap that is 
usually saddle-shaped or “winged” (divided into 2-3 lobes—hence its common name, 
“Elephant Ears”). The cap surface is often wrinkled above the stalk but relatively smooth 
near the margin, and the undersides of the lobes are free from the stalk but often fused to 


Gyromitra infula. Note the relatively smooth spore-bearing surface. It can be confused with young 
specimens of G. esculenta, but fruits at a different time, often on rotten wood. 


Caen or 


Left: A dark, saddle-shaped example of Gyromitra infula. Right: Gyromitra californica. Although 
dried out, this specimen shows the widely spaced ribs on the stalk which fan out on underside of cap. 


each other. The stalk is usually white and fairly thick (2-5 cm) and ranges from hollow to 
complex (folded) in cross-section. It has finely warted spores and is edible with caution. 


Gyromitra californica (Umbrella False Morel) 


CAP 4-12 (25) cm broad, convex to umbrella-like or undulating or occasionally broadly 
saddle-shaped (usually strongly spreading and often appearing “puffed-up”); fertile 
surface uneven to somewhat convoluted but not brainlike, tan to brown, olive-brown, or 
light to dark grayish-brown; margin typically free from the stalk and incurved toward it. 
Underside (sterile surface) whitish or creamy, ribbed, minutely hairy tosmooth. Flesh very 
thin and fragile, almost papery when dried. STALK 3-8 (12) cm long, 2-5 (6) cm thick, 
equal or narrowed at base, often rather short, deeply and irregularly fluted or with several 
widely spaced ribs that extend onto the underside of the cap, where they fan out and con- 
tinue to or nearly to the margin; white or sometimes aging grayish, buff, or yellowish, the 
base (or sometimes the entire stalk) usually with a pinkish, rosy, vinaceous, or purplish 
tinge; typically not internally chambered in cross-section. SPORES 13-19 x 7-10 microns, 
elliptical, smooth; ends often apiculate at maturity, with small oil droplets. 


HABITAT: Solitary, scattered, or gregarious in woods and at their edges, along streams, 
or often in somewhat disturbed soil (e.g., along old skid roads); widespread in western 
North America, fruiting mainly in the late spring and summer, but sometimes in the fall 
or even winter. I have not found it in our area, but it occurs in the Sierra Nevada. As the 
species epithet implies, it was originally collected in California, but seems to be more 
common in the Pacific Northwest and Rocky Mountains. Alexander Smith says he could 
have collected “several bushel baskets” of it on the Olympic Peninsula one year. 


EDIBILITY: To be avoided. It is edible according to some reports, poisonous according 
to others. The presence of MMH (see p. 799) would account for this contradiction. 


COMMENTS: Also known as Helvella californica, this species can be told from other 
Gyromitras by its thin, strongly spreading or umbrella-like cap and distinctly ribbed stalk, 
and from Helvella maculata by its pinkish- or vinaceous-tinged stalk (a fairly reliable but 
not foolproof feature). The cap color is rather variable, but is not typically as yellowas that 
of G. gigas, nor as red as that of G. esculenta. Other species: G. sphaerosporais its eastern 
North American counterpart. It is quite similar but has round spores, and occurs at least 
as far west as Montana. 
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HELVELLA (Elfin Saddles) 


Small to medium-large fungi found on ground or rotten wood. FRUITING BODY witha cap and 
nearly always a stalk. CAP cuplike to plane, saddle-shaped, or irregularly lobed but not usually 
brainlike; margin usually free from stalk (except H. lacunosa). Fertile surface white to brown, gray, 
or black. Flesh often rather brittle and thin. STALK usually well-developed (occasionally practi- 
cally absent), smooth or ribbed or deeply fluted and pitted; simple or complex (folded) in cross- 
section, fragile or tough. SPORES typically elliptical and smooth with one large central oil drop- 
let. Asci lining exterior of saddle or interior of cup, typically 8-spored, operculate, not amyloid. 


HELVELLA is a common, distinctive, and attractive genus with a wide range of shapes 
and sizes. Some species are cuplike (and are more aptly called “elfin cups”); others look 
like miniature saddles (hence the popular name “elfin saddles”); still others are irregularly 
lobed. The cap, however, is not brown and brainlike as in Gyromitra, nor thimble-like as 
in Verpa, nor prominently pitted as in Morchella. 

Helvella(spelled Elvela in some older books) splits nicely into four groups: those species 
with a cuplike cap and a ribbed (or practically absent) stalk (e.g., H. acetabulum); those 
witha more or less saddle-shaped capand smooth or non-ribbed stalk(e.g., H. compressa); 
- those with a cup-shaped cap and smooth, well-developed stalk (e.g., H. macropus); and 
those with a saddle-shaped to irregularly lobed cap and a deeply ridged or fluted stalk 
(e.g., H. lacunosa). Some authorites elevate some of these groups to genus rank (e.g., 
Leptopodia, Cyathipodia, Macropodia, Macroscyphus, Paxina), but their characters 
intergrade to some extent and microscopically they are very similar. 

The cup-shaped Helvellas are apt to be mistaken for cup fungi, but tend to have more 
markedly ribbed and/ or longer stems. The convoluted species, on the other hand, can 
be confused with Gyromitra, but are usually smaller and/ or differently colored. 


Helvellas do not have the sinister reputation of the Gyromitras, but should be treated 
with extreme caution. H. /acunosa is definitely edible, but many of the species have not 
been adequately tested. Others are too small or rare to be of value. If you really must eat 
Helvellas, a/ways cook them thoroughly (in case they contain MMH) or dry them out. 

Helvellas, like other Ascomycetes, are most numerous in the spring, but a few species 
fruit in the summer and fall, and 1n mild climates suchas ours they can be abundant in the 
winter. They grow under trees and shrubs, along streams, and in the woods, or less com- 
monly in the open. Over 30 species have been reported from North America. Most ofthese 
are keyed out or mentioned in this chapter; eleven are fully described. 


Key to Helvella 
1. Cap typically concave (cup-shaped) to plane, occasionally becoming convex or saddle-shaped 
imele a sey exatmneseveral specimens ipogsibleye 6... ose ee ee a ee eee eee eee 2 


1. Cap typically convex (umbrella-like) to miter-shaped, hoodlike, saddle-shaped, irregularly 
lobed, or brainlike, but sometimes with an upturned orinrolled margin when youngthat makes 
it appear somewhat cup-shaped (examine several specimens if possible) .............. 14 


2. Fertile (upper or inner) surface of cup black or blackish; stalk and base of cup not whitish . 3 
2. Fertile surface not black, orifso then stalk or base of cup white or significantly paler than fertile 


BUM NC C2, ene rete ee eee ee th rs ccrs Mel eA acm ar eee ae Gen Seen Sn Teh 5 
3. Stalk and exterior (underside) of cup or cap black or very dark, sometimes with ribs; fertile 
(ipper/surince nor indimeappreciaOlyee...... ccc ke ce eee eee ede ewe decree hones 4 
3. Stalk usually grayish (paler than fresh fertile surface); fertile surface often fading to grayish- 
LIS CNG Ty (©) Se tl amare rar reach Pr a H. villosa(see H. macropus, p. 810) 


4. Stalk well-developed (1-4 cm long, 2-5 (7) mm thick); fertile (upper) surface black or sometimes 
narrowly margined with white; cup fleshy or brittle; spores elliptical, with one large oildroplet; 
found in many habitats but not with melting snow ... H.corium(see H. macropus, p. 810) 

4. Not with above features; stalk merely a narrowed base or if well-developed then fruiting body 
tough or at least not breaking easily and/or growing in or near melting snow ............. 
mer NURS. Rerare nae Pempeane arse Cea ts eer ere er er ee ra nee (see Sarcosoma & Allies, p. 826) 
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Stalk well-developed and slender, without prominent ribs, usually less than 6 mm thick (or if 
thicker than fertile surface yellow-brown to olive-brown and underside blackish or fertile 
surface more or less pinkish-brown with a scalloped or lobed margin) ................. 6 

Not as above; stalk thicker and stouter than above and/or with prominent iongitudinal ribs 9 


Upper stalk and exterior or underside of cup usually hairy or densely scurfy; stalk well-defined, 
usually | cm or more long; fertile surface of cup grayish-tan to gray or grayish-brown or dark 
brown: exterior same color or paler (jor lathe. 2. 225. 22a se ns @ 

INGE Withec BO Vie Tees ta. coe en ee eee ee (see Pezizaceae & Allies, p. 817) 


Underside of cup (sterile surface) often whitish, at least toward base; stalk often whitish also; 
eich i MME, ee A H. cupuliformis (see H. macropus, p. 810) 
Not as above; upper stalk and underside of cup usually grayish or colored like fertile surface 
(but base of stalk may.be whitish); fairly common » #9 ......5.......,.....,".5.8 8 


Cap often becoming plane or even convex in age, the margin sometimes splitting to form lobes; 
upper surface quite dark (grayish-brown); spores elliptical H. villosa(see H. macropus, p.810) 
Cap usually remaining cup-shaped (not often plane in age); upper or inner surface gray to 
grayish-brown to grayish-tan or paler; spores often elongated A. macropus & others, p. 810 


Cap often spreading or flattened in age and/ or center often wrinkled; fertile (upper) surface 
yellowish to tan or brown (not normally gray or black); stalk usually short; usually found in 


Spiers ently alter, SMOW MENS owns cpt teats hemo pemmennmeees w «ees (see Discina, p. 797) 
ISTO WOOP XO ct ee, ee, a I. A, ena, Cea arm. erernearn 10 
Ribs on stalk extending onto underside of cup, often nearly tothe margin ............. 1] 
Ribsromstalk tenimnating et OF Mean DASE Of GU cn Ma. « cccmeumeeniol tanaelt uur sgedtl linn Oe 2 
Cap gray to grayish-brown ........ H. griseoalba& H. costifera(see H. acetabulum, p. 807) 
Cap light to dark brown or occasionally tinged violet .............. H. acetabulum, p. 807 


Stalk (1) 3-7 cm or more long, usually well-developed, markedly ribbed; cap shallowly cup- 
shaped with opposite sides rolled up when young, often nearly plane inage H. queletii, p. 809 
Stalk short (usually less than 2.5 cm long) or poorly developed; cup usually deeper or more 


resularly shaped vic, aove ges Seek kee Mm 2 ee 13 
Interior of cup usually tan to pale brown to yellow-brown; exterior with brown hairs; texture 
PA em OC Meee seers fC. Oe, Bae ee (see Pezizaceae & Allies, p. 817) 
INS CO Vc em NN ew og Os ss aj: eee H. leucomelaena & others, p. 808 
Stalk distinctly fluted, ridged, or ribbed longitudinally, often showing folds or chambers in 
CHOSS-SECUION. Pacer error oe ome 2. .m mm. EA 8G mewn, Cate Wes See Beet a cae 15 
Stalk not as above, but may show a few indistinct grooves, especially near base; stalk simple and 
round toshehthy compressed 1m cross-section) 98.6 0 os. © Cee Fe. oe eo eee 24 


Cap typically spreading, undulating, or appearing puffed-up or umbrella-like, tan to brown or 
grayish-brown, dark brown, or brownish-black (but noz truly gray or black); margin of cap 
usually free from stalk; stalk with widely spaced ribs that fan out on underside of cap and often 
extend nearly to margin; stalk at least | cm thick (usually 2 cm or more), sometimes pinkish- 


@I neddishizecattied al BaSc orem... . 0. se oe ee, eee «ee (see Gyromitra, p. 799) 
Not with above features (but may have some of them); base of stalk not normally reddish- or 
pinkish-stained; cap usually differently shaped or colored or stalk thinner ............ 16 
Gap white to Dullcreamiy,o0 pale tai le) tee ae ete ee es H. crispa & others, p. 816 
Cap darker(dark tanto brown, gray, or black) or sometimes pale gray or covered witha whitish 
TUNA paasitcse. soe en. ee... en Oe a, See Pale cee nee le 
Cap typically gray to black (occasionally dark grayish-brown) .............00.000000e 18 
Cap typically some shade of tan, brown, or grayish-brown .......... 00.0000 eeu eenee 20 


Cap usually convex or umbrella-like; stalk slender, usually lacking external holes or pits .... 
TE. Bl, Snape Ceca Geers, womnte pestiuian parte teeare earn aes H.. phlebophora (see H. lacunosa, p. 815) 
Cap usually saddle-shaped to irregularly lobed or brainlike; stalk often with external holes 19 


Cap irregularly lobed or brainlike to saddle-shaped, the surface often wrinkled; stalk with 
external pits and/or chambered in cross-section; very common, especially in western North 
Asner Ieeuecenrr ry See tee fe Ce eo Pee sik 0 oe ee A H. lacunosa, p. 815 

Cap usually more or less saddle-shaped, surface not wrinkled; stalk nbbed but usually lacking 
pits; more common in eastern North America than West H. sulcata(see H. lacunosa, p. 815) 
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20. Cap brown to pale or dark reddish-brown or chocolate-brown; spores finely warted at maturity; 


found mainly under hardwoods in eastern North America ........ (see Gyromitra, p. 799) 
20. Cap brown to grayish-brown but not reddish-brown; spores smooth; found in western North 
PAUICDICH peer... «tl Meee ey trea eee mre cae H. maculata & others, p. 814 


21. Stalk white to creamy or buff (significantly paler than cap unless cap is also pale-colored) 22 
21. Stalk darker (brown, dark gray, or blackish), at least above (may be whitish toward base) 27 


22. Stalk typically 0.8-2.5 cm thick; cap reddish-brown to dark brown or yellow-brown but not 
grayish-brown or black; found on ground or rotten wood; spores with two oil droplets 
Sc Oe ee Si i MS i Os A (see Gyromitra, p. 799) 
22. Stalk typically less than | cm thick, or if thicker then cap grayish-brown to blackish but not 


yellow-brown or reddish-brown; spores with one oil droplet; usually on ground ....... 23 
23. Sterile surface (underside of cap) without hairs (use hand lens if unsure!) .............. 24 
25, sterile suriace minutely hairy, at least when tresh) (4268 2.62.0 000-60. se bes oe 26 
24. Fertile surface of cap not usually very dark (i.e., yellow-brown to tan to brown or sometimes 
Pray isih-Dror mor VIOlel-LiIMped) nanan wee eee ee. er ee aes H. elastica, p. 813 
24. Fertile surface of cap darker than above (grayish-brown to very dark brown to black) ... 25 


25. Cap 3-7 cm broad and stalk 0.5-2 cm thick; margin of cap not significantly upturned when 
5010s ene oe, ee se tear cape ermrere UCw) rea sece eet ON Oger hs Vu Pinata Rmearerare H. leucopus, p. 812 
25. Cap 1-2.5 cm broad and stalk 2-6 mm thick; margin of cap often upturned when very young 
Bear er ne ke ne aye at oa A ee A a H. albella(see H. compressa, p. 811) 


26. Cap buff to tan, light brown, or cinnamon-buff ..... H. stevensii(see H. compressa, p. 811) 
26. Cap typically darker than above, at least whenfresh ........ H. compressa & others, p. 811 


27. Cap irregularly lobed, or if saddle-shaped then stalk typically at least 8 mm thick; cap 3-15 cm 
broad, yellow-brown to reddish-brown or dark brown but not gray-brown or black; spores 
typically; Wattwo oil droplets .<4.0 2c ese eee os ee a ee (see Gyromitra, p. 799) 

27. Notas above; cap usually rather small, 1.5-4 (5) cm broad, usually more or less saddle-shaped, 
gray-brown to dark brown to black; stalk typically 2-7 mm thick (occasionally thicker) . 28 


28. Underside of cap (sterile surface) minutely hairy, at least when young and fresh ......... 29 
28. Umeenside of cap hawless (use hand lems atunsure!) .25.2.......-+- ds cs $2 bee eee ee 30 
29 7 allo BAW iSite nee tei ree eee Monee eee ee ao reste H. ephippium (see H. atra, p. 813) 
29. Cap dark brown to grayish-brown to blackish ........... H. pezizoides (see H. atra, p. 813) 
B.A dark Sooty ray to DIAGK yom uo ete oe ot ee ee ee oe H. atra, p. 813 
30. Cap usually paler (brown to gray but not black) ......... H. subglabra (see H. atra, p. 813) 


Helvella acetabulum (Brown Ribbed Elfin Cup) 


CAP 2-8 cm broad and up to 4 cm deep, cup- or bowl-shaped. Fertile surface (interior) 
light to dark brown(or in one form tinged violet), smooth; margin even or irregularly split 
in age. Exterior (underside) brown above, paler (white or creamy) at base, conspicuously 
ribbed, the ribs blunt or sharp-edged, branching, usually creamy and typically extending 
at least half way up the cup and often nearly to the margin; smooth or minutely hairy. 
Flesh thin, rather brittle. STALK sometimes absent but usually present asa stout, deeply 
ribbed base, 1-5 (9) cm long and 0.5-3 cm thick; equal or thicker below, white or creamy 
(or sometimes brown if very short); convoluted or chambered in cross-section. SPORES 
16-20 x 11-14 microns, elliptical, smooth, with a central oil droplet. 


HABITAT: Solitary to gregarious on ground in woods and at their edges; widspread and 
fairly common. It is usually listed as a spring and early summer species, but in our area it 
fruits in the winter and early spring. I find it once or twice a year, usually under oak. 


EDIBILITY: I can find no information on it. 


COMMENTS: Formerly known as Paxina acetabulum, this species looks like a cross 
between a cup fungus and an elfin saddle. (If the cup were inverted, you’d have an elfin 
saddle!) The well-developed ribs that extend far up the underside of the cup help to 
separate it from H. leucomelaena and H. queletii. Other species with ribs extending up the 


Helvella acetabulum. Note how prominent whitish ribs on stalk extend onto underside of cup (left), 
and how stalk is complex in cross-section (bottom); upper surface of cup is brown or tan. 


underside of the cup include: H. griseoalba, similar in size but with a gray cup; and HZ. 
costifera, smaller and grayish-brown. 


Helvellaleucomelaena — (White-Footed Elfin Cup) 


FRUITING BODY cup- or bowl-shaped, witha short stalk or base, (1) 2-5 (7) cm broad 
and high. Fertile surface (interior of cup or“cap”) smooth, dark gray to dark brown, dark 
grayish-brown, or blackish, the margin often finely scalloped, lobed, or split, especially 
in age. Exterior colored like the interior above, shading into white or creamy below, 
minutely roughened, no? ribbed or only ribbed basally(1.e., appearing“ gathered”). Flesh 
thin, rather brittle. STALK short and stout to practically absent, 0.5-2 (4) long,0.5-1.5 (3) 
cm thick at apex, with distinct, broad, low, rounded, whitish ribs that terminate at the base 
of the cup; usually white but at times dingy grayish; channelled in cross-section (especially 
the upper portion). SPORES 20-23 (25) « 10-14 microns, elliptical to somewhat oblong, 
smooth, with a single central oil droplet. 


HABITAT: Scattered to densely gregarious orclustered( occasionally solitary) on ground, 
usually near or under pine and other conifers; widespread, but particularly common in 
western North America. In our area it fruits in the winter and early spring, but is infre- 
quently encountered (or easily overlooked because of its dark color). Farther north and at 
higher elevations it is quite common in the spring and early summer. In all regions it 
favors bare, grassy, or hard-packed soil along roads and paths. The fruiting bodies begin 
their development underground, and their stalks are often buried until maturity. 


Helvella leucomelaena. Left: Side view showing the short whitish ribbed stalk. Right: View of dark 
inner surface and finely scalloped margin; note how short stalk is covered by dirt. 
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EDIBILITY: I can find no information on it. 


COMMENTS: Formerly known as Paxina leucomelas, this species is likely to be mistaken 
for a cup fungus. However, the dark “bowl” and whitish, distinctly ribbed stalk plus the 
fairly fragile flesh place it in Helvella. The stalk is sometimes so shortas to be non-existent, 
in which case the base of the bowlappears “gathered” (folded or ribbed). H. crassitunicata 
and H. solitaria are two very similar western species that differ microscopically. The 
first, however, usually fruits in the late summer and fall and has a northern distribution 
(the Pacific Northwest and Alaska), while the latter has a more distinct stalk and usually 
develops above the ground. None of these species have ribs which extend up the exterior 
of the cup asin H. acetabulum and relatives, nor is their stalk as longas that of H. queletii, 
nor as Slender as that of H. macropus and relatives. 


Helvella queletii (Ribbed Elfin Saucer) 


CAP 2-8 (12) cm broad, usually concave with opposite margins rolled up and in (in- 
curved) at first, becoming shallowly cup- or saucer-shaped to plane or even witha down- 
curved margin in age. Fertile (upper) surface blackish to grayish-brown to brown (often 
darker when young) or in one form pale brown to buffy-brown, smooth; margin often 
splitting in age. Exterior (underside) same color or more often paler or grayer, minutely 
roughened (granulose) to nearly smooth, without ribs. Flesh thin, rather brittle. STALK 
(1) 2.5-7 (12) cm long, 0.5-2 (5) cm thick, equal or thicker below, deeply ribbed longi- 
tudinally, the ribs extending only to the base of the cup (cap); white (including the ribs) 
or sometimes tinged buff, tan, or ochre. SPORES (17) 19-22 x 11-14 microns, elliptical 
to oblong, smooth, with a large central oil droplet. 


HABITAT: Solitary, scattered, or in small groups in forest humus or occasionally on 
rotting wood, usually under hardwoods; widely distributed but not particularly common. 
In most of North America it is a late spring and summer species, but in coastal Cali- 
fornia it fruits, like most Helvellas, in the winter and early spring. 


EDIBILITY: I can find no information on it. 


COMMENTS: This is a most distinctive species, as the photograph shows. The concave 
to plane, grayish-brown to nearly black fertile surface plus the prominently ribbed or 
fluted stalk are the principal fieldmarks. The stalk is much longer than that of H. leuco- 
melaena and H. solitaria, and the ribs do not extend onto the underside of the cup (“cap”) 


Helvella queletii. This beautiful species has a well-developed stalk whose ribs do not extend to margin 
of cup. Note how opposite sides of “cup” are inrolled when young (specimen at right). 
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asin H. acetabulum, H. griseoalba, and H. costifera. The peculiar way in which opposite 
sides of the “cup” are often rolled up when young (see photo on previous page) is sug- 
gestive of a young H. compressa, but that species does not have a ribbed stalk. 


Helvella macropus — (Scurfy Elfin Cup) 


CAP 0.8-3 (6) cm broad, sometimes closed up when young but soon opening to become 
shallowly cup-shaped, rarely becoming plane in old age; margin at first incurved. Fertile 
(upper or inside) surface usually gray to grayish-brown, varying to grayish-tan or grayish- 
olive or grayish-buff, smooth. Exterior(sterile surface) colored like the interior or slightly 
paler or grayer, hairy or minutely fibrillose-scaly or dandruffy. Flesh thin. STALK 1-5 
(7) cm long, 2-5 mm thick, equal or often thickened at the base, not ribbed but sometimes 
with wrinkles or pits at the base; colored like the exterior of cup above and hairy or scaly- 
dandruffy, usually paler or whitish at the base; round or flattened but not chambered in 
cross-section. SPORES (18) 20-25 x 10-12.5 microns, more or less spindle-shaped, finely 
roughened or smooth, with one large oil droplet and a smaller one at each end. 


HABITAT: Solitary, scattered, or gregarious on ground or rotten wood under both hard- 
woods and conifers; widely distributed. It is one of the commoner summertime Helvellas 
of eastern North America, but in our area it fruits in the winter and spring and is not 
very numerous (or at least not often collected because it is so inconspicuous). 


EDIBILITY: Unknown, but too small to be of value. 


COMMENTS: This cute little elfin cup is best told by its overall grayish color and hairy 
or scurfy-scaly sterile surface and stalk. The stalk is not ribbed as in H. leucomelaena or 
H. acetabulum, and the elongated spores are unusual for a He/vella. Both short- and 
relatively long-stemmed varieties are known. H. villosa is a very similar and widespread, 
slightly darker species with a slightly less hairy stalk and a shallower cup that usually 
becomes plane or even slightly convex in age (see photo below). I have found it several 
times in our area, also in the winter and spring. H. cupuliformis is quite similar in shape, 
but has a paler (often whitish) exterior or underside. H. corium is similar in shape but is 
entirely black, and the lower portion of its stalk is often somewhat ribbed. It seems to have 
a circumpolar (northern) distribution and often occurs in sandy soil ordebris. H. pallidula 
of eastern North America 1s a pale tan to pale grayish-brown, cup-shaped species. None 
of these have the markedly ribbed stalks of H. queletiiand H. acetabulum, and allhave the 
elliptical spores typical of most Helvellas, rather than the elongated spores of H. macropus. 


Left: Helvella macropus, a young specimen with hairy-scurfy underside. Center: Helvella macropus, 
mature specimen with a broader cup. Right: Helvella villosa (see comments above) resembles H. 
macropus, but its cap or “cup” is often plane in age, as shown here. 


Helvella compressa. Left: Young specimens in which opposite sides of the cap are rolled up and in, 
making the cap somewhat cuplike and hiding the fertile surface; sterile surface is whitishand minutely 
hairy. Right: A mature saddle-shaped specimen which has faded somewhat (to brown). 


Helvella compressa (Compressed Elfin Saddle) Color Plate 204 


CAP 1.5-5 cm high and broad, saddle-shaped to somewhat irregularly lobed (with 2-3 
lobes) when mature, typically with a well-developed sinus (cleft), but opposite margins 
rolled up and over the fertile surface when young; margin unrolling and often flaring in 
age, free from the stalk. Fertile surface brown to dark brown or grayish-brown, smooth. 
Underside (sterile surface) white or creamy to grayish-white, minutely hairy. Flesh thin, 
rather brittle. STALK 3-10 cm long, 0.3-1.2 (1.7) cmthick, equal orthicker below, smooth 
or finely downy, not ribbed; white to pale cream-colored; round or somewhat flattened 
in cross-section, but not chambered; base sometimes pitted. SPORES 19-22 (25) x 12-15 
microns, broadly elliptical, smooth, with a large central oil droplet. 


HABITAT: Solitary to gregarious on ground in woods and at their edges, under trees, 
etc.; known only from western North America. In our area it usually fruits in the late 
winter and spring under redwood, oak, and various other trees. It seems to be the most 
common of our non-fluted Helvellas. 


EDIBILITY: Unknown. 


Helvella compressa, mature specimens. Note deep cleft (sinus) in the saddle-shaped cap. These small, 
dark specimens could just as easily be referred to H. albella (see comments on next page). 
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COMMENTS: This attractive elfin saddle is best identified by its combination of brown 
to grayish-brown cap with a finely hairy underside and slender, white, non-ribbed stem. 
The transformation in the shape of the cap as it matures is apt to cause some confusion 
unless intervening stages are found. When young the margin is curled over the fertile 
surface so that the whitish underside is most visible and the capisalmost cuplike(see photo 
at top of p. 811). Inage, however, the margin unfurls and the saddle shape is more apparent 
(see other photos on p. 811). H. albellais a very similar but smaller (cap 1-2.5cm broad and 
high, stalk up to5 cm long and 2-6 mm thick) species witha grayish-brown to blackishcap. 
Some authors describe its underside as hairless while others maintain it is minutely hairy 
when young. If the latter is true then its small size is the principal point of departure from 
H. compressa. A small form meeting this description is not uncommon in California in 
the winter and spring, usually under oak. Another closely related species, H. stevensii 
(=H. connivens) is small to medium-sized but has a paler (tan to yellowish- or cinnamon- 
buff) cap and slightly smaller spores. It has a wide distribution and also occurs in our area. 
Both H. compressa and H. stevensii are distinguished from H. elastica by their upturned 
cap margin when young, deeper and narrower cleft (sinus), and minutely hairy sterile 
surface (see color plate), and from H. atra and relatives by their whitish stalk. 


Helvella leucopus (Elfin Miter) 


CAP 3-7 cm broad and high, often with three or more lobes but sometimes with only two; 
shape variable: miter-shaped or appearing saddle-shaped from three different angles, but 
sometimes irregularly contorted or occasionally suggestive of an elephant head (one 
longer lobe with two “ears”); margin nearly straight when young (not conspicuously 
inrolled), the lower edge of each lobe typically joined to the stalk at one point. Fertile 
surface typically more or less smooth and very dark(dark brown to dark grayish-brownto 
blackish), occasionally mottled with lighter brown areas. Underside (sterile surface) white 
or tinged faintly with the cap color, not minutely hairy. Flesh thin, rather brittle. STALK 
4-12 cm long, 0.7-2 cm thick, equal or thicker below, often flattened or compressed but 
not ribbed or deeply fluted; smooth (not hairy), often with hollows or holes at the base; 
white or sometimes developing slight smoky-brown stains in age, often curved (giving it 
the appearance of a bleached rib); hollow in cross-section. SPORES 20-23 x 14-15 
microns, elliptical or slightly oblong, smooth, with a large central oil droplet. 


Helvella leucopus. Note dark cap which often has three or more distinct lobes. Stalk is whitish, 
usually hollow, and fairly thick (over 5 mm). 
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HABITAT: Scattered to gregarious on ground under trees, usually in the spring; widely 
distributed. In our area I have found it under cottonwood in the late winter and spring, 
but it grows in other habitats as well. 


EDIBILITY: Not recommended. The European version is said to be edible, but | can 
find no information on North American material. 


COMMENTS: The above description is based on several dozen specimens that grew in 
sandy soil under a cottonwood near Santa Cruz, California. It agrees perfectly with 
European descriptions of H. monachella, a name now considered synonymous with H. 
leucopus; H. albipes is yet another synonym. No matter what you call it, the dark cap 
contrasts nicely with the white, unribbed stalk, making it a most attractive elfin saddle. 
It is most apt to be confused with H. compressa and H. albella, but is usually larger and 
stouter, with a more irregular, multi-lobed cap whose underside is hairless. 


Helvella elastica (Brown Elfin Saddle) 


CAP 0.54 (6) cm broad and high, typically saddle-shaped or miter-shaped with a broad, 
shallow sinus (cleft) between the lobes, but sometimes convex (with little or no sinus). 
Fertile surface smooth, brown to tan or grayish-tan, the margin straight or somewhat 
incurved toward the stalk; lobes free from the stalk or sometimes partially attached to it 
or to each other. Underside (sterile surface) whitish to buff or pale tan, smooth, not hairy. 
Flesh thin, rather brittle. STALK (2) 4-8 (14) cm long, (0.2) 0.4-1.2 cm thick, equal or 
tapered upward, sometimes curved, smooth or indistinctly grooved at the base but not 
fluted or ribbed; white to buff or pale yellowish-buff; round to slightly flattened in cross- 
section, not chambered. SPORES 18-22 (24) x 10-14 microns, elliptical or oblong, smooth 
or warted, with one central oil droplet. 


HABITAT: Solitary to widely scattered or gregarious in woods or at their edges, particu- 
larly near streams and paths; widely distributed. It occursin ourarea inthe fall, winter, and 
early spring, but is not as common as H. compressa. 


EDIBILITY: Unknown. 


COMMENTS: Many authors (myself included) have applied the name H. elastica indis- 
criminately to a slew of smallish Helvellas with slender white, non-ribbed stems and 
brownish, saddle-shaped caps. However, in the “true” H. e/astica the cap is smooth (hair- 
less) onits underside and usually has a broad, shallow cleft and a straight to slightly down- 
curved margin, whereas in species such as H. compressa and H. stevensii the cleft is nar- 
rower and the lobes more upright, the underside is minutely hairy, and the margin is often 
curled up and in (thus hiding the fertile surface) when young. 


Helvella atra (Dark Elfin Saddle) 


CAP 0.7-2 cm high and broad, distinctly saddle-shaped or occasionally 3-lobed when 
mature, with a narrow sinus (cleft); margin free from the stalk or occasionally attached. 
Fertile surface deep sooty-gray to black, smooth. Underside (sterile surface) pale gray to 
blackish, hairless. Flesh thin, fairly brittle. STALK 1-3.5 cm long, 2-5 mm thick, equal or 
slightly thicker below, not fluted but occasionally with shallow pits at the base; dark 
sooty-gray to black (often palest at base), round or flattened in cross-section but not 
chambered. SPORES 17.5-20 = 10.5-12.5 microns, oblong-elliptical, smooth, with a 
large central oil droplet. 


HABITAT: Solitary, scattered, or in small groups on ground or rotten wood under both 
hardwoods and conifers; widely distributed but rare (at least in North America), fruiting 
mainly in the summer and fall. I have found it only once—in New Mexico under pine. It is 
also reported from Alaska, Montana, and Washington. 
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EDIBILITY: Unknown. 


COMMENTS: This diminutive elfin saddle is easily recognized by its black, distinctly 
saddle-shaped cap and non-ribbed, blackish stalk. H. /acunosaissimilarincolor but larger 
and much more common and it has a fluted and pitted (lacunose) stalk; H. corium (see 
comments under H. macropus) is black but has a cuplike cap. H. atra has several close 
relatives with a dark saddle-shaped cap and dark, non-ribbed stalk, including: H. sub- 
glabra of eastern North America, which has a brownish to gray(never black) cap, and two 
widespread species with a minutely hairy or downy underside (sterile surface): H. ephip- 
pium, which is the same size as H. atra, but grayish; and H. pezizoides, which is slightly 
larger and dark brown to grayish-brown or blackish. None of these are worth eating. 


Helvella maculata (Fluted Brown Elfin Saddle) 


CAP | .2-6 cm broad and high, saddle-shaped or irregularly lobed at maturity, the margin 
free from the stalk and at first rolled up (thus obscuring the fertile surface), but unfurling 
or flaring out with age and sometimes splitting. Fertile surface brown to grayish-brown 
or buffy-brown, often mottled with darker and lighter shades, smooth orslightly wrinkled. 
Underside (fertile surface) creamy to yellowish, buff, or grayish, minutely hairy, some- 
times with a few ribs extending a little way up from the stalk. Flesh thin, rather brittle. 
STALK 2-10 cm long, 0.5-3 cm thick, equal or tapered above, deeply ribbed and sometimes 
lacunose (pitted), white to pale buff, sometimes with grayish or brownish stains in age; 
convoluted or chambered in cross-section. SPORES (18) 20-23 « 12-13.5 microns, bluntly 
elliptical or oblong, smooth, with one central oil droplet. 


HABITAT: Solitary to gregarious in mixed woods and under conifers; widespread in 
western North America. I’ve seen large fruitings locally in the winter and early spring, but 
it isnot nearly as commonas H. /acunosa. In many regions it fruits in the summer and fall. 


EDIBILITY: Unknown. 


COMMENTS: This showy elfin saddle can be identified by its grayish-brown to brown 
mottled cap and deeply ribbed stalk. It is reminiscent of H. crispaand H. lacunosa, but is 
darker than the former and paler than the latter. It might also be confused with Gyromitra 
californica, but is less fragile and lacks the strongly spreading or umbrella-like cap of that 
species. H. fusca is said to be quite similar, but has distinct ribs on the underside of the 
cap and lacks a flaring margin. I have not seen it. 


Helvella maculata. Cap is brown to grayish-brown but never black. Note deeply fluted stalk. 


Helvella lacunosa is our most common elfin saddle. The cap is black or gray and usually lobed or 
wrinkled, while the stalk is white to dark gray, always deeply fluted, and usually lacunose (i.e., 
with visible pits). Note how cross-section of stalk (bottom right) is chambered. In our area this 
species occurs in many habitats but is especially abundant under pine. 


Helvella lacunosa (Fluted Black Elfin Saddle) 


CAP 1-10 cm or more broad and high(but averaging 2-5 cm), saddle-shaped or more often 
irregularly lobed or convoluted. Fertile surface smooth or wrinkled, black to grayish- 
black or gray (or rarely whitish); margin typically attached to the stalk at several points 
or intervals, often incurved (toward the stalk) when young. Underside (sterile surface) 
grayish to grayish-brown or black (rarely white), smooth(vot hairy), ribbed or unribbed. 
Flesh thin, rather brittle. STALK 3-15 cm long, (0.5) 1-3 cm thick, equal or tapering up- 
ward, deeply ribbed and typically lacunose(i.e., the ribs branching to form elongated holes 
or pockets); ribs often sharp and double-edged; white to gray or sometimes black (often 
white when young and darker in age), the base often paler; convoluted and chambered in 
cross-section. SPORES (12) 15-21 x (9) 11-14 microns, broadly elliptical to nearly round 
to oblong, smooth or slightly roughened at maturity, with one central oil droplet. 


HABITAT: Solitary, scattered, or in groups in woods and under trees; very widely dis- 
tributed, but especially common in western North America. In our area it is usually abun- 
dant in the winter and early spring in pine forests or on lawns or roadsides where pines 
have been planted, but it also occurs with oak and Douglas-fir. In other regions it usually 
fruits in the late summer and fall. 


EDIBILITY: Edible when cooked and rated highly by some people. It can be sauteed, but 
in my experience is rather chewy and bland. The tough stalks should be cooked separately 
or discarded. It can also be dried and powdered for use as a seasoning. 


COMMENTS: This species is by far the most common of our Helvellas, often appearing 
in large groups or troops after winter rains. When freshit is virtually unmistakable because 
of its gray to black cap and deeply fluted stem, but it is frequently disfigured by a white, 
moldy-looking parasite (Hypomyces cervinigenus). Such specimens should not be col- 
lected for eating. The cap is not brown as in H. maculata, and pale individuals can be 
told from H. crispa by the partially attached rather than free cap margin. H. mitra is 
an obsolete synonym. There are several similar species, including: H. palustris (=H. phi- 
lonotis) of eastern North America, a very similar but smaller species that favors damp or 
swampy places and has a deeply ribbed but not lacunose stalk; H. sulcata, which has a 
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Left: This fluted black elfin saddle (Helvella lacunosa) shows its lacunose (pitted) stalk to good 
advantage. (Rick Kerrigan) Center: Another example of He/vella lacunosa (others can be seen in 
photo on p. 815). Right: He/vella crispa, acommon species in eastern North America, but infrequent 
in California. The pale (white to buff) cap and fluted stalk are its trademarks. 


small, pale gray to black cap that is usually saddle-shaped with a deep, well-defined cleft 
plus a ribbed but not lacunose stalk (it often grows on rotten wood); and H. phlebophora, 
a small, slender, rare species with a more or less convex or umbrella-like cap. All three of 
the latter species have been reported from the Midwest and/or eastern North America by 
Nancy Weber, and may occur in the West. I can find no information on their edibility. 


Helvella crispa (Fluted White Elfin Saddle) 


CAP 1-5 cm broad and high, saddle-shaped to irregularly lobed at maturity; margin 
typically at first rolled up, then unfurling and flaring, typically free from the stalk. Fertile 
surface smooth or slightly wrinkled, white to creamy, buff, pale pinkish-buff, or tinged 
yellowish. Underside (sterile surface) colored like the cap or slightly darker or grayer, 
scurfy or minutely hairy. Flesh thin, rather brittle. STALK 3-10 cm long, 0.8-3 cm thick, 
equal or tapering upward, deeply ribbed and often lacunose, white to pinkish-buff or 
colored like the cap, sometimes darkening slightly in age; convoluted or chambered in 
cross-section. SPORES (14) 17-21 (24) x 10-14 microns, elliptical or oblong, smooth, 
with a large central oil droplet. 


HABITAT: Solitary to gregarious on ground or very rotten wood under both hardwoods 
and conifers; widely distributed and fairly common(especially in eastern North America), 
but almost totally supplanted in our area by H. lacunosa. I have found it only twice—in 
October and March under redwood and tanoak. In other areas it fruits insummerand fall. 


EDIBILITY: To be avoided. Some sources report it as edible, but it should be tried 
cautiously if at all—and only after cooking it thoroughly. 


COMMENTS: The white to buff cap and deeply ribbed or fluted stalk are characteristic 
of this beautiful elfin saddle, which is the type species of the genus He/vella. The cap is not 
brown as in H. maculata, nor gray or black as in H. lacunosa. Pallid specimens of the 
latter occasionally occur, but can be distinguished by their partially attached rather than 
free cap margin. Other species: H. lactea has a white to creamy or buff cap and a fluted 
stalk, but the underside of its cap is hairless. 
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Cup Fungi 


PEZIZACEAE & Allies spores 


IN THESE ubiquitous but inconspicuous fungi the fruiting body is usually concave (cup- 
shaped) to disclike (flat) or cushion-shaped (very slightly convex) and may or may not 
have a stalk. In a few species it is ear-shaped, top-shaped, cabbage-like, or irregular. The 
spore-bearing asci line the upper surface of the fruiting body or inner surface of the cup. 
The spores are shot out of the asci with such terrific force that cup fungi, like other members 
of the Pezizales, will often “smoke” visibly (spew out clouds of spores) when handled. 

The cup fungi are a vast group embracing five families and nearly one hundred genera 
—or more than twice that number if you count the minute cuplike members of the earth 
tongue order (Helotiales). Obviously, they can’t be covered thoroughly in a book of this 
kind, and no attempt is made to do so. Most cup fungi are difficult to identify anyway 
and are too small to be worth eating. A few, suchas the Pezizas, can be quite large, but are 
still unlikely to show up on anyone’s list of best edibles. 

Cup fungi occur in a wide range of habitats—on dung and manure, in grass, humus, 
soil, and moss, on wood and foliage, and in recently burned areas. As the characters used 
to delineate the five families (Pezizaceae, Sarcosomataceae, Sarcoscyphaceae, Pyro- 
nemataceae, Ascobolaceae) and numerous genera are almost entirely microscopic, I have 
rather arbitrarily divided the cup fungi into five groups based on color, size, and texture. 
These are keyed below. 


Key to the Pezizaceae & Allies 


1. Fruiting body merely the bowl- or cup-shaped remains of a puffball, usually with traces of spore 
powder inside (orif not, then usually very dry and light as a straw) (see Gasteromycetes, p. 676) 
acd Gigi 1S Sd Si Ra a PEO SEM SOE Sr cores act UO re eat Urge IR ra 2 


2. Fruiting body beginning as a hollow underground ball, then splitting at the top into several 
starlike rays; fertile (inner) surface sometimes grayish or whitish but more often pinkish or 


purplishvomlilac; extenior without brown hairs @i WM.............2.. Sarcosphaera, p. 825 

Not with abevedeatires (but may have sorte of them), ........ 2.0.0.5. .e ress sece tees 3 

3. Fruiting body an erect hollow club or closed urn that splits lengthwise from the top to form 
several rays; found on or near dead hardwoods .............. Sarcosoma & Allies, p. 826 

Ee pe COMES eM eerie ere been eh atte hve Nea ENE co te nett coe yA Nt roe 4 
4. Fruiting body an irregular mass of cabbage-like, cauliflower-like, brainlike, or contorted tissue, 
Winhhon with oltarcia lee aes mece eer yr yee eee cae wets Nien etn ee con eee te es S 

4. Not as above; fruiting body cuplike, earlike, disclike, etc. (but sometimes contorted, especially 
ID SLOW Mpa] USL eS) cane Mecca gees ee Ne, etege: ac iene State cee ene te cae ay 6 


5. Stalk present, long (15-30 cm), brown, solid; fertile “head” brainlike, pitted, or cabbage-like, 
usually beige or yellowish-brown; found under hardwoods in eastern North America; rare 

Ee ey Se estes pee Sy eek ee ee een Ayes Wynnea sparassoides 
Stalk absent or rudimentary; widely distributed but notcommon ... Peziza& Allies, p. 818 


Fruiting bodies consistently slit down one side, usually erect or semi-erect (often standing on 
one end like a rabbit’s ear); usually medium-sized, not huge or minute, often clustered or in 
contorted masses, not growing on manure or dung; tips of ascinot amyloid . Otidea, p. 831 

6. Not as above; fruiting bodies sometimes slit down one side but not consistently so, and not 


usually prow ime erect; sometime frowiltg On UME .. 2.22.5 .5.0b 5 ese eee bees eee wees 7 
7. Fertile (upper or inner) surface of fruiting body brightly colored (red, orange, yellow, blue, or 
PLecirMMt MOC VIGMel)) ae. se ae eee oe eae Aleuria & Allies, p. 833 
7. Fertile surface some shade of brown, black, tan, dingy yellowish, or violet, or sometimes with 
COIN ame MINEO ae ee tenes ee ee eee I ee ee es as 8 


8. Flesh gelatinous to rubbery-gelatinous, or if not then flesh rather tough (not breaking easily) 
and fertilesuriace dark brown to Dlack ...............+++5. Sarcosoma & Allies, p. 826 
8. Not as above; flesh fragile or brittle to slightly rubbery, but usually breaking easily ....... 9 
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9. Stalk usually present and flesh rather tough; either fertile surface more or less pinkish-brown 
witha scalloped or stellate margin or fertile surface yellow-brown to olive-brownand underside 


(stenle suniace) blackish ©... yee ee ee. . Sarcosoma & Allies, p. 826 

DO INOL AS ABOVES I... . . nq, AR, SiMe eee ee MC Me eee, ener ee ery wea 10 
10. Exterior or underside (sterile surface) of fruiting body clothed with brown or black hairs (the 
hairs sometimes sparse); tips of ascinotamyloid ................ Aleuria & Allies, p. 833 

[Or tiliatas: above. ..... .. . Meer . Beeman sae nee erento ecree, WAR ee ee ee 1] 


11. Fruiting body large to fairly small but not minute, usually (0.5) 1-10 cm broad, often flattened 
(disclike) or spreading at maturity; fertile surface yellow-buff to brown to dark brown, or 
violet, or occasionally whitish or tinged pinkish; asci with amyloid tips; usually growing soli- 
tary, scattered, or in small groups(a few species in clusters) ....... Peziza& Allies, below 

11. Fruiting body fairly smallto minute, 0.5-2(3)cm broad, often remaining cup-shaped at maturity; 
fertile surface variously colored but not often dark brown or violet unless very small; sometimes 
growing in large swarms; tips of ascimotamyloid ............... Aleuria & Allies, p. 833 


PEZIZA & Allies 


Small to fairly large fungi found in a wide variety of habitats. FRUITING BODY typically cup- 
Shaped to flattened (disclike) at maturity, but in a few cases truffle-like or irregularly contorted. 
Fertile (upper orinner) surface typically some shade of yellow-brown, brown, black, or purple (but 
sometimes paler or tinged pinkish. Exterior (underside) smooth, scurfy, or roughened by warts but 
not usually hairy. Flesh often rather brittle or at least breaking easily. STALK absent or if present 
usually short and continuous with the cup and not normally ribbed. SPORES elliptical to round, 
smooth or roughened at maturity, with or without oil droplets. Asci lining upper surface of cup or 
disc, typically 8-spored, operculate, with amyloid tips. 


THIS is the largest and most common genus of cup fungi. It isalso the most mundane. The 
majority of its species are dull or dark colored. A short stem is sometimes present but more 
often absent. Although most species are cup- or disclike, a few are truffle-like (e.g., P. 
ellipsospora) and one, P. proteana, sometimes produces compound fruiting bodies that 
look like heads of cabbage. 

Identification of Pezizas is difficult even with a microscope. Most species grow in soil, 
humus, or rotten wood, but some have more distinctive milieu. For instance, P. vesiculosa 
grows on dung, P. violacea on burnt ground, and P. domiciliana in bathrooms, cellars, 
rugs, and other domestic settings. 

Little is known about the edibility of Pezizas, and considering how difficult they are to 
identify, the entire group is best avoided. Only a few of the many species are described 
here. Two closely related genera, Plicaria and Pachyella, are also treated. 


Key to Peziza & Allies 
]. Fruiting body flattened or spreading, attached to substrate by numerous “roots” (rhizomes); 
Stalk-absent usually undereomilenms ..,.......0.s..05 50s Se ee (see Helvellaceae, p. 796) 
1. Notas above; fruiting body if flattened nor attached by numerous “roots” .............. 2 
2. “GrOWne Gl Guus Oe MVAMME a ocr ogy cree eo ees Migs 6 ces P. vesiculosa & others, p. 823 
oe. Noragabove So fee #2. 6. Soe Se eee er ee ee 3 
3. Fruiting body compound, somewhat reminiscent of a head of cabbage (i.e., composed of many 
spoon-shaped or distorted lobes or “cups”); fertile surface whitish to pinkish, creamy, tan, or 
lilac-tinged; often but not always growing in burned areas ............ P. proteana, p. 824 
3. Notas above (but fruiting bodies can be clustered and somewhat distorted by mutual pressure) 
1 GEN. ee NE Raa Te DOS R ESAS Se, RENO nm we Ne CSIR? mitre, We eae eam ee ce tne rent reer ner es 4 
4. Growineimecharcodlon recently DUrmediancas Mp0: yatta eee arse 5 
A Neoveastalbmyer 6, . Seer, PAR se Peer air ese weet ere en eure nana er tel Sere aan oe era ae ena 8 
5. Fertile (upper) surface violet- or lilac-tinged when fresh ........ P. violacea & others, p. 824 
5. Fertile surface creamy to pinkish, tan, yellowish, reddish, brown, or black, occasionally witha 


lilac tinge, bitiisosthemoverall Golan quite paleanmmat eee oer nero eer ee ee 6 
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Fertile suriace dark brownto black {[........ cee Plicaria endocarpoides & others, p. 820 
Beiilew hace oalcitinia OVC... Senet tt tte . et og BO. os gee 2 os 7 


Fertile surface creamy to pinkish or faintly lilac-tinged; tips of asc1 amyloid P. proteana, p. 824 
Fertile surface reddish to yellowish to tan to brown, grayish-brown, or sometimes distinctly 
PINkKipsol asSchyoramyIOld...... . meee een ee ... (see Aleuria & Allies, p. 833) 


Growing in bathrooms, on rugs, in cars, and other domestic situations P. domiciliana, p. 822 
NomasabOve UsIally STOMIe Olltidt@onss Oe er ee UM ks eee 7 


Growing underground or under the humus (but sometimes partially exposed); fruiting body 
round, lobed, or saucer-shaped with a permanently inrolled margin; interior hollow or with 
canals or solid and marbled with veins ............. P. sp. (unidentified) & others, p. 824 

LS OVe - rere: A we. ee RS a 2 re 10 


Fruiting body developing underground with only the mouth at ground level (like a hole in the 
ground); interior brown to dark brown; margin often lobed or scalloped at maturity; growing 
in sand, sandy soil, orsand dunes ........ P. ammophila (see Sarcosphaera crassa, p. 825) 

IN GU RISA OV e Por rt Aus be yy ice Pee ein ee A eG Se oie as Sew ee ee ae ade 1] 


Fruiting body shallowly cup-shaped to umbilicate (with a central depression) to flat or even with 
a downcurved margin; fertile surface usually yellow-brown to tan, but sometimes darker 
brown or reddish-brown; short stalk often present; nearly always found in the spring when or 
soon after the snow melts, especially under mountain conifers; mature spores often apiculate, 
witholl droplets; lips Ol ascl yo? aimylGidl = e2,ry nee «eee ae a ean (see Discina, p. 797) 

Notwitheabove features (but may have some of them) 2....... 025.202 500055....22055 12 


Fruiting body somewhat rubbery or rubbery-gelatinous, almost the entire underside attached to 
stibstrate (mot just the cenmtén); uswally found Gm wet wodd ..................0600.55. 13 
Not as above; fruiting body rather brittle and centrally attached, on wood or ground .... 14 


Fruiting body small (less than 5 mm broad) Pachyella babingtonii(see Pezizarepanda, p. 821) 
Fruiting body larger (typically 2-8 cm broad) Pachyella clypeata (see Peziza repanda, p. 821) 


Fruiting body small (usually less than 2.5 cm broad) and stalkless, dark brown to nearly black, 
usually becoming shallowly saucer-shaped or disclike (flat) at maturity P. brunneoatra, p. 820 
Not as above; fruiting body usually larger, or if small then paler or more deeply cup-shaped 
Clie Wil Chie SANS ssasentelngn We amncas tual hanes Mama Menem Oe epic ee eRe ts mae 15 


Fruiting bodies usually slit down one side and often clustered, causing them to be somewhat 
COMLOLTEM 11S Gl ASCIVION Aly LOU. gs eee te 05 ee seve eee ee (see Otidea, p. 831) 
Not as above; fruiting bodies often round (spherical) when very young and flattened or 
spreading intage, fat least not as MDOVE. 2 se. coc. 6 Oe whee eed os eee neues 16 


Fruiting body 1-3 cm broad, brown to grayish-brown, often with a short stalk or narrowed 
base (especially when young), not normally flattening out in age; tips of asci not amyloid 
Be eer ae eee Re Oe Oe Cee, | aae ee SOT terme eM eie (see A leuria & Allies, p. 833) 

DSU 5 eal ste ine ree were, ec acen tca ee eet a Nee gre on ees mane at era em ae ee 17 


Flesh staining yellow or exuding a yellowish juice when squeezed orcut .................. 
A Pee ree eter’ Sig a ae Pra One ner rec are P. succosa (see P. sylvestris, p. 821) 
INGE as AID OVC ae ore et, ee Pe rere ee ta ee eae ee a anes een Bt acs 18 


Fertile (upper or inner) surface grayish to dark grayish-brown to nearly black; base of fruiting 
im OGh Outen With ODSCUTC IBS 2% 65 hee occ ei ee en ey (see Helvella, p. 805) 
Not as above; fertile surface usually tan to brown, reddish-brown, etc., but not grayish or 
Loe) a Ue ane Seer een Oe sare [eater rene ap Re Me mee wea aoe Barn y ppc ened ant erent arene I 


Exterior (underside) of fruiting body brown to reddish-brown even in dry weather ......... 
ee er re a en eae ee P. badia & others (see P. sy/vestris, p. 821) 
Exterior usually white to pale tan, at least toward base (but often brown if wet) ......... 20 


Fruiting body usually flattening out in age, the fertile surface usually strongly veined, wrinkled, 
or pebbled (especially toward center); usually found on well-drained or sandy soil(e.g., along 
streams) in spring; tips of asci not amyloid; spores smooth, without oildroplets .......... 
Rx cera eo OE ae Tie and ee Be eaten ee SRN ea (see Disciotis, p. 796) 

Not with above features (but may have some of them); tips of asciamyloid ............. 21 


Usually found on rotten wood, wood chip mulch, or humus rich in lignin; fruiting body often 
quite large and spreading (flattened) in age; sporessmooth ............ P. repanda, p. 821 
Usually found on ground, sometimes on very rotten wood; fruiting body usually medium-sized, 
the spores often roughened at maturity .............. P. sylvestris & many others, p. 821 


Left: Plicaria endocarpoides, a blackish charcoal-loving disclike fungus. Right: Peziza sylvestris. 
Young specimen at bottom is cuplike; older one at top resembles a torn piece of discarded rubber. 


Plicaria endocarpoides 


FRUITING BODY 1-7 cm broad, at first cup-shaped but soon becoming flattened or 
undulating. Fertile (upper) surface dark brown to black, smooth or roughened, sometimes 
also wrinkled. Exterior(underside) same color or paler, smooth or roughened. Fleshrather 
brittle, usually paler or browner than fertile surface. STALK absent or rudimentary. 
SPORES 8-10 microns, round, smooth, typically with several small oil droplets. 


HABITAT: Solitary to gregarious on burnt ground, old campfire sites, etc.; usually but 
not always fruiting in the spring; widely distributed. 


EDIBILITY: Who knows? 


COMMENTS: Also known as P. leiocarpa, this charcoal-lover is easily told by its dark 
brown to black fruiting body that is usually stalkless and flattened at maturity (see photo). 
P. trachycarpa isa very similar but smaller(up to 2.5 cm broad) warted species with larger, 
roughened spores. P. carbonaria should also be mentioned. All three of these grow in 
ashes, have round spores, and are placed in Peziza by some taxonomists. 


Peziza brunneoatra 


FRUITING BODY 0.5-2.5 cm broad, cup-shaped becoming flattened (disclike) in age. 
Fertile (upper or inner) surface brown to brownish-black, sometimes with an olive tinge, 
smooth. Exterior (underside) same color or slightly paler or redder (red-brown). Flesh 
thin, brownish, brittle. STALK absent or present only as a very short, narrowed base. 
SPORES 16-22 = 8-12 microns, elliptical, smooth becoming roughened (warty) or par- 
tially reticulate at maturity, with one or two oil droplets. 


HABITAT: Scattered to gregarious or clustered on damp soil along roads and paths 
through the woods, near streams, under trees, etc.; widely distributed but not particularly 
common. | have found it several times in our area in the winter and spring. 


EDIBILITY: Unquestionably inconsequential. 


COMMENTS: The small size, dark color, and tendency to become disclike in old age 
help to identify this species. It is a “cup fungus” in name only, for mature specimens are 
usually disclike or even slightly convex. Plectania species are also quite dark, but are 
tougher and more deeply cup-shaped, while Pachyella species usually grow on wood and 
Plicaria species favor ashes. 
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Peziza sylvestris. This common woodland cup fungus resembles many others in its genus. Fertile 
surface is brown; exterior is whitish or buff, at least when dry. See photo onp. 820 for morespecimens. 


Peziza sylvestris —_ (Boring Brown Cup Fungus; Fairy Tub) 


FRUITING BODY 2.5-8 cm broad, deeply cup-shaped when young, becoming shallowly 
cup-shaped or sometimes flattened in age. Fertile(upper or inner) surface brown, smooth 
or often somewhat wrinkled; margin sometimes wavy or scalloped. Exterior finely warted 
or roughened to nearly smooth, whitish to pale tan when fresh. Flesh rather fragile. 
STALK absent or rudimentary. SPORES 15-20 x 9-10 microns, elliptical, smooth or 
becoming finely roughened at maturity, without oil droplets. 


HABITAT: Solitary, scattered, or in groups or small clusters on ground, usually in woods; 
widely distributed. It is common in our area, especially in the winter and spring, under 
both hardwoods and conifers. 


EDIBILITY: Unknown. 


COMMENTS: This is one of many terrestrial brown Pezizas that are best differentiated 
microscopically. As a group they can be recognized by their brown color, more or lesscup- 
shaped fruiting body, fragile texture, and growth (usually) on the ground in the woods. 
P. sylvestris seems to be the most common of the lot in coastal California, but may not be 
so abundant in other regions. Other boring brown cup fungi include: P. echinospora 
(=P. pustulata?), with a pale brown fertile surface and coarsely roughened or pimpled 
whitish exterior; P. succosa, light brown with a whitish exterior and turning yellow (or 
exuding a yellow juice) when broken; P. cerea, a yellowish-buff species; and three species 
that often havea reddish tinge when fresh(i.e., they range from brownto reddish-brown to 
brownish-orange): P. badia and P. badioconfusa, both medium-sized to fairly large witha 
brown to reddish-brown exterior (the former with partially reticulate spores, the latter 
with warty spores); and P. petersii, a smaller species (up to 4 cm broad) with a smooth 
exterior and smaller spores (10-12 microns long). All of these Pezizas are cuplike at first 
and are sometimes called “fairy tubs” because they look like miniature bathtubs when 
filled with rainwater. In age, however, they can be quite flat or irregular in shape, orin the 
words of Gary Lincoff, “may resemble discarded torn pieces of rubber” (see photo on p. 
820). None are worth eating. 


Pezizarepanda (Spreading Brown Cup Fungus) 


FRUITING BODY 4-13 cm broad or occasionally larger, cup-shaped when young but 
expanding to nearly flat or often wavy (undulating), the margin often splitting. Fertile 
(upper or inner) surface pale brown to medium brown, tan, or in age somewhat darker, 
smooth to somewhat wrinkled or convoluted at the center. Exterior (underside) pallid. 
Flesh fairly brittle. STALK absent or present only as a short, narrowed base. SPORES 
14-18 x 8-10 microns, elliptical, smooth, without oil droplets. 
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Left: Peziza repanda, fairly young specimens which have not yet flattened out; note growth on wood. 
Right: This unidentified Peziza (see description on pp. 824-825) is one of several truffle-like species 
that grow underground or on the surface of the soil beneath the humus. N ote irregular shape. 


HABITAT: Solitary, gregarious, or in clusters on logs and branches (especially of hard- 
woods), lignin-rich humus, etc. (often in nurseries where wood chip mulch is used); widely 
distributed. It is common in our area in the winter but fruits practically year-round. 


EDIBILITY: Said to be edible, but easily confused with look-alikes of unknown edibility. 


COMMENTS: The salient features of this brown cup fungus are its medium to large size, 
growth on wood or wood chips, light brown color, and smooth spores. There are several 
similar species, including: P. varia, with minutely roughened spores and a slightly grayer 
fertile surface, widespread on rotting wood or occasionally in basements; P. emileia, with 
minutely roughened spores and an ochre-brown fertile surface; and P. badioconfusa (see 
comments under P. sy/vestris), often found on or near rotting conifers. See also P. domi- 
ciliana, which prefers to grow indomestic situations, and P. sy/vestris, which usually grows 
on the ground. Other species: Pachyella (formerly Peziza) grows on soggy logs or stumps, 
but has a somewhat gelatinous-rubbery fruiting body that is broadly attached to the 
substrate (rather than just at the center) and is usually flattened (disclike) or shallowly 
cuplike. The most common species, Pachyella clypeata, grows 2-8 cm broad and has a 
brown to chestnut-brown fertile surface. Pachyella babingtonii is minute (1-5 mm) and 
cushion-shaped, reddish-brown to purplish-brown, and often somewhat translucent. 


Peziza domiciliana (Domicile Cup Fungus) Color Plate 207 


FRUITING BODY 2-10 cm broad or occasionally larger; cup-shaped when young and 
often with a short stalk, becoming flattened or wavy in age but often retaining a central 
depression (1.e., umbilicate); outline frequently irregular or somewhat angular in old age. 
Fertile (upper) surface at first white or buff, but often darkening in age to tan or brown; 
smooth to slightly wrinkled. Exterior( underside) same color or paler. Flesh rather fragile, 
at times slightly waxy, sometimes turning yellow when broken. STALK often prominent 
when young and inconspicuous or absent in age, short( when present) and stout, uptol cm 
long, usually whitish. SPORES 11-15 = 6-10 microns, elliptical, smooth to very slightly 
roughened, at times with two small oil droplets. 


HABITAT: Solitary to gregarious or clustered on a wide range of domestic materials: 
plaster, cement, sand, gravel, coal dust, carpets, fireplace ashes, etc. (It is said to favor 
strongly alkaline substrates.) Hugo Sloane, Santa Cruz County’s incorrigible enfante 
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terrible-in-residence, has had specimens grow out of the wall above his bathtub—in two 
different houses! It also grows in cellars, greenhouses, shower stalls, damp closets, under 
porches, on wet rugs, behind refrigerators, around leaky water beds—and in my car! 


EDIBILITY: If it were poisonous we would probably know by now, but I can find no 
specific information on it. 


COMMENTS: This white to tan or brown fungus is best identified by its propensity for 
appearing in unexpected places. Several other cup fungi will occasionally grow indoors 
(e.g., P. varia, P. petersii), but this one makes a habit ofit. The color plate shows specimens 
photographed in situ—in the carpeted “romper room” of a nursery school! It has been 
shown that the fruiting bodies develop quite slowly, taking 3-5 weeks to mature. During 
this time their shape, size, and color can change considerably. 


Peziza vesiculosa (Common Dung Cup) 


FRUITING BODY 2-8 cm broad, at first more or less round (spherical), then opening to 
become cup-shaped with an inrolled (but often crimped or convoluted) margin. Fertile 
(inner or upper) surface yellowish to yellow-brown to pale brown or buff, smooth or 
wrinkled toward the center, sometimes darker brown in age. Exterior (underside) whitish 
to buff or pale tan, minutely roughened or scurfy. Flesh rather fragile and soft. STALK 
absent or present only as a narrowed basal point of attachment. SPORES 18-24 x 10-14 
microns, elliptical, smooth, without oil droplets. 


HABITAT: Solitary or more often gregarious (sometimes in large clusters) on manure, 
dung, rotting straw, in corrals, around stables, gardens, and other fertilized areas, etc.; 
widely distributed and common. In our area it fruits practically year-round, whenever it is 
damp enough. I have seen massive clusters growing with Bo/lbitius vitellinus in a corral. 


EDIBILITY: Not recommended. One source says it is poisonous unless well-cooked. 


COMMENTS: This is one of our characteristic dung-inhabiting fungi. The habitat is its 
most distinctive feature, and when it grows in fertilized soil it may be necessary toexamine 
it microscopically in order to distinguish it from P. repanda and other species. P. fimeti 
also grows in dung, but is smaller (up to 2 cm) and dull brown, seldom grows in clusters, 
and has smaller spores. For even more miniscule “dungcups,” see Cheilymenia coprinaria. 


Peziza vesiculosa, acommon dung lover. These are young, almst spherical specimens. As they mature 
they will open out or even become flat; those growing in clusters will often be distorted. 
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Peziza violacea (Violet Cup Fungus) 


FRUITING BODY | -3 (4) cm broad, at first nearly round but soon becoming cup-shaped, 
then expanding to shallowly cup-shaped or disclike; often somewhat irregular in old age 
with the margin splitting. Fertile (upper) surface smooth or slightly wrinkled and often 
depressed at the center, violet to reddish-violet, often darker in age. Exterior (underside) 
pallid to grayish or tinged violet, delicately powdered at least near margin. Flesh brittle, 
thin, tinged violet. STALK absent or present as a short, narrowed base (especially when 
young). SPORES 16-17 « 8-10 microns, elliptical, smooth, without oil droplets. 


HABITAT: Solitary to gregarious on burnt ground (forest fire and campfire sites, etc.); 
widely distributed, but not very common. In our area this species and P. praetervisa (see 
comments) fruit in the winter and spring; elsewhere I’ve seen them in spring and summer. 


EDIBILITY: Unknown, or at least I can find no information on it. 


COMMENTS: This is one of several cup fungi that grow almost exclusively on burnt 
ground. The violet color is distinctive, although another charcoal-lover, P. praetervisa, 
is also violet (but usually darker: deep purple to purple-brown), with smaller, roughened 
spores. P. proteana also likes ashes, but is paler (white to pinkish). For smaller charcoal- 
lovers, see comments under Cheilymenia coprinaria and Geopyxis vulcanalis. 


Peziza proteana (False S parassis) 


FRUITING BODY 1-6 cm broad and cup-shaped to disclike in the typical form, but 
forming large cabbage-like clumps 10-30 or more cm in diameter in form sparassoides, the 
“cups” in these fruiting bodies much distorted by mutual pressure and usually lopsided, 
spoon-shaped, or completely misshapen (especially at center of clump). Fertile surface(s) 
smooth or wrinkled, whitish to tan, often witha pinkish or lilac tinge; margin(s) often wavy. 
Exterior same color or slightly paler or darker, or often lilac-tinged at or toward the base; 
often slightly scurfy. Flesh thin, brittle. STALK absent or rudimentary. SPORES 10-13 
x 4.5-7 microns, elliptical, minutely roughened, usually with two small oil droplets. 


HABITAT: Solitary to gregarious or clustered on ground in woods, usually in burned 
areas; widely distributed but not particularly common (form sparassoides is rare). I have 
found it only twice in our area, in the winter and spring. 


EDIBILITY: Edible if cooked thoroughly. One book lists form sparassoides as “choice.” 


COMMENTS: The typical form of this cup fungus can be recognized by its pale color and 
preference for burnt ground (it is not normally as dark or as purple as P. violacea and P. 
praetervisa). The cabbage-like form was originally placed ina different genus, but is now 
thought to be a growth form of P. proteana in which the“cups” are “bent out of shape” by 
overcrowding(wouldn’t you be?). This form superficially resembles the cauliflower mush- 
room (Sparassis), but is differently colored, more brittle in texture, and bears its spores 
in asci rather than on basidia. It has been suggested that “sparassioid” Pezizas such as 
P. proteana link the hordes of regular cup-shaped species to the rare, convoluted, truffle- 
like forms (e.g., P. ellipsospora). 


Peziza sp. (unidentified) (Truffle-Like Peziza) 


FRUITING BODY 0.5-5 or more cm broad, usually buried in ground, but sometimes 
partly exposed; ranging from simple and cuplike with a strongly inrolled margin to com- 
plex and lobed (a loosely joined mass of folded chambers). Exterior smooth or finely hairy, 
white to creamy when fresh, yellowing when handled and developing ochre to orangish to 
rusty-yellow stains in age (and old or dried areas often becoming brown or reddish- 
brown). Interior (fertile surface) sometimes intricately folded, with one to several large 
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chambers which open to the exterior; colored like exterior. Flesh fragile; odor usually 
sweet in age. STALK absent. SPORES 10-17 = 9-14 microns, broadly elliptical, minutely 
roughened at maturity. Asci8-spored, forming a palisade that lines the interior. 


HABITAT: Solitary, scattered, or in groups under oak and other trees, usually growing 
on the surface of the soil beneath the humus layer, but sometimes partially exposed; fairly 
common in our area in the winter and spring. 


EDIBILITY: Unknown, but too fragile to bother with. 


COMMENTS: This is one of several truffle-like Pezizas. The internalizing of the fertile 
surface is an obvious adaptation to growing underground (see chapter on truffles). The 
above description is based on material collected near Santa Cruz, California, where it is 
a common species (see photo on p. 822). It is apparently unnamed, although it approaches 
P. (formerly Hydnotrya) ellipsospora, a sometimes large Californian species described as 
being “purplish to brown” with slightly larger spores. Other truffle-like Pezizas include: 
P. stuntzii, discovered under conifers in Washington, an aromatic species whose solid 
interior is marbled with brown veins; and P. gautierioides, also found inthe Pacific N orth- 
west, but growing quite deep in the soil (up to 6 inches down!), usually in the spring. All 
of these can be confused with other underground Ascomycetes(e.g., Hydnotrya), but their 
amyloid or amyloid-tipped asci place them in Peziza. 


SARCOSPHAERA 


THIS distinctive genus includes a single widespread species, described below. It usually 
develops underground as a hollow ball, but when it surfaces the wall usually splits into 
several lobes at the top to form a crown. In the underground stage it is apt to be mistaken 
for a truffle, and was once given its own truffle genus, Cau/ocarpa. It is now placed along- 
side Peziza in the Pezizaceae because its asci have amyloid tips. 


S'arcosphaera crassa _—_ (Crown Fungus) 


FRUITING BODY beginning as a hollow, round to flattened or lobed ball3-10cm broad, 
usually with a “soft spot” or slight depression at the top; wall usually splitting at maturity 
from this spot downward to form several (usually 6-10) pointed segments or rays which 
open up part way to form a deep crownlike cup; 5-20 cm broad when expanded. Fertile 
(inner) surface smooth or breaking into fine scales, usually whitish to grayish at first, but 
becoming grayish-pink to pinkish, lilac, purple, or purple-brown in age (especially after 
splitting open). Exterior whitish to creamy, scurfy or roughened, usually dirt-incrusted. 
Flesh rather thick but brittle, whitish. STALK usually (but not always) present as a short, 
thick, narrowed base up to 3 cm long. SPORES 14-22 x 7-9 microns, elliptical with blunt 
or truncate ends, smooth or very slightly roughened, with 1-3 (usually 2) oil droplets. 


Sarcosphaera crassa, rather small specimens. This distinctive fungus begins as an underground ball 
(right) which is hollow inside (center). Eventually, however, it splits at the top into starlike rays (left). 


Sarcosphaera crassa. Left: Large, young specimens that are just beginning to split into rays. Right: 
Older specimens. Large one at top has flattened out more than is usual. Flesh is thick but fragile. 


HABITAT: Solitary to gregarious or in clusters of 2-5 individuals, developing at or below 
ground level but usually exposed or partly exposed at maturity; widespread, but especially 
common under western conifers. It is often found in the spring (while morel hunting), but 
also fruits inthe summer and fall. It is common under pine and other conifers in the Sierra 
Nevada, Cascades, and Rocky Mountains, but I have yet to find it in our area. 


EDIBILITY: Not recommended. It is rated highly by some but is difficult to clean and a 
few people are adversely affected by it. Cook it thoroughly if you decide to try it. O.K. 
Miller describes the texture as “a little like a rubber eraser that’s been softened by time.” 


COMMENTS: Also known as S. eximia and S. coronaria, this is a curious and highly 
distinctive fungus. Specimens which haven't split open are likely to be mistaken for truffles 
(especially if they're growing underground), but are easily distinguished by their com- 
pletely hollow interior. Older individuals, on the other hand, might be confused with 
Scleroderma geaster, but can be told by their pinkish to purplish color. Other species: 
Peziza ammophila is somewhat similar in shape when mature, but has a brown to dark 
brown interior and is cup-shaped when young. It grows in sand dunes orsandy soilaround 
the world, but is not common. Geopora species can also be similar, but have fuzzy brown 
hairs on the exterior and are not pinkish- or purple-tinged. Neournula pouchetii has a 
pinkish fertile surface, but is smaller and always cuplike (see key to Sarcosoma & Allies). 


SARCOSOMA & Allies 


Small to medium-large fungi found on ground or rotten wood. FRUITING BODY variously 
Shaped but usually cuplike to urnlike or top-shaped. Fertile (upper or inner) surface usually dark 
brown to black, sometimes paler but not brightly colored. Exterior (sterile surface) often but not 
always minutely hairy. Flesh gelatinous or very rubbery, or if not then rather tough (i.e., not 
breaking easily). STALK present or absent. SPORES elliptical to round, smooth or roughened, 
with or without oil droplets. Asci lining upper surface of fruiting body or interior of cup, mostly 
8-spored, operculate, with non-amyloid tips. 


THESE dark, tough to rubbery or gelatinous cup fungi are not necessarily cup-shaped. 
The paler, non-gelatinous types can usually be separated from Peziza and Helvella by 
their tougher texture. The thickly gelatinous ones are more apt to be mistaken for jelly 
fungi, but produce their spores in asci and are usually darker or differently shaped. 
Sarcosoma, with gelatinous flesh, and Plectania and Urnula, with tough flesh, are the 
three principal genera treated here. Along with a few other genera they comprise the 
family Sarcosomataceae. They are saprophytic on humus and dead wood, and like most 
Ascomycetes, are especially prevalent in the spring. Although distinctive, they are unpala- 
table except in an emergency because of their texture. Four species are described here and 
others are keyed out, including gelatinous relatives of the earth tongues (Helotiales). 
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Key to Sarcosoma & Allies 


Fruiting body an erect, hollow club or closed urn that splits lengthwise from the top to form 
several rays; fertile (inner) surface pallid to yellowish, exterior brown and hairy; found on or 
near dead hardwoods; southern (fairly common in Texas) .... Choriactis (=Urnula) geaster 

UNG At IO VC er te en rte Une Nae... INGee ik: . “Acree mere aes, Gor eBGANSET) 


Fruiting body shallowly cup-shaped or ear-shaped or like a piece of seaweed, dark brown to 
reddish-brown or purplish but not normally black unless it dries out, 2-10 cm broad; flesh thin 
and rubbery or rubbery-gelatinous; sterile surface (exterior) minutely hairy; spores borne 
on basidia which often (but not always) line the lower surface of the fruiting body ......... 
Dos Pepa he Jes lee ewe bee on .. See (see Auricularia auricula, p. 675) 

Not as above; spores borne in asci which line the upper surface of fruiting body .......... 3 


Fruiting body rounded and nearly closed becoming shallowly cup-shaped in age; stalk short or 
absent; fertile (upper or inner) surface brown to reddish-brown; exterior with a dense covering 
of dark hairs; flesh thick and rubbery or gelatinous; found in groups or clusters on hardwood 
sticks and branches in eastern North America and tropics (one report from California) : 
ee ee ere eres pee tan ee aan ec Or ree er me rae Galiella (=Bulgaria) rufa 

ING Ate le le ger Renee re RCE omens. Uae ae ee mE 4 


Fruiting body 1-5 mm broad or if larger then shallowly cup-shaped to disclike (flat) at maturity 
(not top-shaped), stalkless, and broadly attached to the substrate (i.e., only the margin free); 
flesh rather waxy; found on wet logs; asci with amyloid tips... (see Peziza& Allies, p. 818) 

Nee ST WS ll 0) a caeaante ae Ream arte NO ay Oram a, tree a cena en Perr meter eneta re earthy er 5 


Fruiting body top-shaped to cup-shaped or irregular and very rubbery or gelatinous; flesh 
usually gelatinous and sometimes translucent, at least when young and fresh ........... 6 
Not as above; fruiting body usually cup-shaped or urnlike or occasionally disclike, sometimes 
with a long stalk; flesh tough to slightly rubbery, but not usually gelatinous ............ 9 


Growing on hardwoods (usually dead); fruiting -body cylindrical to top-shaped to shallowly 
cup-shaped and usually less than 4 cm broad or if larger then fruiting body lobed or irregular 
(like a jelly fungus) and not black; asci not operculate ............ (see Helotiales, p. 865) 

Not as above; growing on ground or dead wood, usually under conifers; fruiting body round to 
cylindrical to top-shaped or shallowly cup-shaped, dark brown to purple-brown to black, 
2-12 em broad when mature; asci operculate (1.e., witha dids”) ... 2... 202. e ca ehbs ok. a 


Found in eastern North America (rarely in West?); base of fruiting body usually as broad as the 
00 Ne ce eraeanarer arr Cet arr ty een eer ane arr Sarcosoma globosum (see S. mexicana, 828) 
Found in western North America; base usually tapered (narrower thantop) ............. 8 


Fruiting body 4-12 cm or more broad when mature; flesh thickly gelatinous; mature spores with 
esronldira Mle tsi canst aOR Scales. eee ee peer Sarcosoma mexicana, p. 828 
Fruiting body 2-5 (7) cm broad; flesh gelatinous when young but often less so in age; mature 
spores lacking obvious oil droplets ....... Sarcosoma latahensis (see S. mexicana, p. 828) 


a els ES CUM ers aeturne o areca ec ar rey eee ere ee ee ech e cal alae Aa 10 
StalksaDseie Olomm qiniie ili memes ee ee Bk ia va 5 = gs ae 16 


Fertile (inner or upper) surface more or less pinkish-brown; margin of cup scalloped or lobed; 
stalk whitish; found in northern North America, usually under conifers; rare ............. 
EE PR age ere eR ere te eee ee ares cere Neournula (=Urnula) pouchetii 

Not as above; fertile surface usually brown to black, at leastinage ................04. 11 


Fertile surface tan to brown, yellow-brown, or olive-brown (but may blackeninage) .... 12 
Fertile surfaee dark brown folblack, even when young ........... 220520000 0.000 sede 13 


Exterior (underside of cup) wtih sparse brown hairs; stalk usually ribbed or appearing 
PAA UNI Ue A Santer cor alee ten ate eka, rc ey eg eeee Oh Rian es Pace (see Aleuria & Allies, p. 833) 
Underside black or nearly so; notasabove ... Plectania melaena (see P. nannfeldtii, p. 830) 


Fruiting body urn-shaped to deeply cup-shaped, 4-12 cm high and 3-10 cm broad; found mainly 
on hardwood sticks and logs in eastern North America (also reported from Alaska) ....... 
ee a, oe re ere Urnula craterium & others, p. 829 

Not as above; fruiting body shallowly cup-shaped or smaller than above; widespread .... 14 


Stalk 2-6 cm long, 2-4 mm thick, not ribbed; fruiting under mountain conifers in the spring, 
when or shortly after the snow melts ............... Plectania nannfeldtii & others, p. 830 
Jabs iiAi(.nl & lay Sel 22 CONS TN ee eR eee ee rere 15 


Sarcosoma mexicana. Specimen on right has been sliced open to show the thickly gelatinous interior. 
Specimen on left shows the wrinkled blackish exterior. 


15. Stalk well-developed, 2-5 (7) mm thick; cup fleshy or fragile; exterior of cup Jacking orangish 
granules; spores with one large central oil droplet .................. (see Helvella, p. 805) 
15. Notas above; fruiting body tough, not breaking easily; stalk usually present as a narrowed base 
beneath cup; exterior usually black, sometimes with orangish granules .................. 
ee Nl ey Oa BO GA RY CARBS A RHEE Plectania melastoma, p. 829 


16. Fruiting body small and shallowly cup-shaped to disclike, usually less than 1 cm broad; usually 
found on ground in association with .a minute orange cup fungus called Byssonectria 


NRE Ma Bt Ee ace A a A Nannfeldtiella aggregata 
Lee Notasaigve: (a, See eee ee ee ee ee ee 17 
Iv. Found on burnt sround orin dump, orit not, then flesh fragile 7 ...0..5...-2.....4%.... 18 
17. Notas above; flesh usually tough .................. Plectania melastoma & others, p. 829 


18. Fruiting body small to minute; found on dung or burnt ground, sometimesinswarms ...... 
ox mpc a ee Oe ee eR Oe, ann eee (see Aleuria & Allies, p. 833) 
18. Fruiting body usually larger than | cm broad; found on ground or in scorched areas but not in 
GUE chara eee rae ee ear Te ee Ie oe tee see (see Peziza & Allies, p. 818) 


Sarcosoma mexicana (Starving Man’s Licorice; Giant Gel Cup) 


FRUITING BODY 5-10 (20) cm broad and 3-10 (15) cm high, rubbery, sometimes cup- 
shaped but more often more or less top-shaped (1.e., with a narrowed base and broader, 
flattened to slightly concave “cap”); margin often lobed. Fertile (upper) surface black or 
sometimes dark brown. Exterior dark gray to black, finely velvety (especially above), 
usually narrowed below to forma thick “stalk” which is often deeply wrinkled or ribbed or 
has large pockets. Flesh (interior of fruiting body) a thick, watery-gelatinous mass, clear 
gray to black or brownish. STALK usually present as a narrowed base (see above). 
SPORES 23-34 x 10-14 microns, elliptical to somewhat sausage-shaped, smooth, with 
one to three oil droplets. 


HABITAT: Solitary to gregarious or clustered on rotting wood or duff under conifers; 
fruiting in the late winter, spring, summer, and early fall. It is known only from western 
North America and Mexico, and has been characterized as “rare.” However, it is some- 
times very common (along with S. latahensis—see comments) in the mountains of Oregon 
and northern California during the morel season (May and June) or shortly after the snow 
melts. I have not seen it in our area, but S. /atahensis occurs occasionally. 


EDIBILITY: Unknown. As its common name implies, you would really have to be hungry 
to be tempted by it. 


COMMENTS: Originally known as Bulgaria mexicana, this is one of my fifty “five 
favorite fleshy fungal fructifications.” Its black color, thickly gelatinous flesh (best seen 
by slicing it open lengthwise as shown in above photo), and growth with conifers make it 
virtually unmistakable. It is muchlargerthan“Poor Man’s Licorice” (Bulgaria inquinans), 
and is associated with conifers rather than hardwoods (at least in my experience). S. lata- 
hensis is a similar but slightly smaller (2-7.5 cm broad), purple-brown to black species 
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Sarcosoma latahensis (see comments under S. mexicana, which resembles it very closely). Specimens 
on right and left are being viewed from the top; those in center, from the side (the one at the bottom 
has been sliced open to show the gelatinous flesh). 


that is common under western conifers, particularly at higher elevations. Its flesh is 
gelatinous when young but often becomes tougher and less gelatinous in age, plus its 
spores lack oil droplets at maturity. Another species, S. globosum, may occur in the West 
but is much more common in eastern North America. It is massive, black, and gelatinous 
like S. mexicana, but its water-and-gel-filled base is very broad (not tapered) and may 
“leak” when collected! 


Urnula craterium (Crater Cup; Devil’s Urn) 


FRUITING BODY 4-12 cm high and 3-6 (10) cm broad, usually urn-shaped (i.e., witha 
narrowed base or stalk); upper portion at first closed, then opening to form a deep cup or 
“urn”; Margin remaining incurved for some time, usually scalloped, sometimes torn at 
maturity. Fertile (inner) surface smooth or scurfy, dark brown to black. Exterior variable 
in color: dull pinkish-gray to dark brown and scurfy at first, often smoother and blacker 
in age. Flesh tough and fibrous or leathery, black or very dark. STALK 24 cm long, 
5-10 mm thick, continuous with and colored like exterior of cup, or darker; usually with 
a patch of dark brown to black mycelial hairs emanating from the base. SPORES 
24-36 x 10-15 microns, elliptical to spindle-shaped, smooth. 


HABITAT: Solitary or more often in groups orclusters on or near rotting hardwood sticks 
and logs (the wood often buried); common in eastern North America in the spring. 


EDIBILITY: Too tough to be worth eating. 


COMMENTS: This dark brown to black urn-shaped fungus is one of the first fungi to 
appear each spring in the hardwood forests of eastern North America. It differs from 
Plectania melastoma by its deeper cup and better developed stalk, but the two species 
might just as well be merged into one genus. I can find no record of it from the west coast, 
but a similar species, U. hiemalis, has been found in Alberta and Alaska. It might con- 
ceivably be mistaken for a Craterellus, but the growth in the spring plus the fertile upper 
or inner (rather than lower or outer) surface and slightly different shape distinguish it. 


Plectania melastoma (Black Cup Fungus) 


FRUITING BODY 1-2.5 cm broad and 1-3 (4) cm high; at first nearly round (or witha 
stemlike base), then opening slowly at the top and eventually becoming more or less cup- 
shaped; margin usually remaining incurved for a long time but sometimes splitting in 
places. Fertile (upper or inner) surface smooth or sometimes with veinlike markings when 
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Plectania melastoma. This small black cup fungus can be recognized by its color, tough texture, 
and frequently wrinkled underside. Note how young specimens (right) are nearly closed at the top. 


dry, often glistening when wet, black or deep brownish-black. Exterior tough (but with 
a semi-gelatinous inner layer when wet), minutely hairy, strongly wrinkled or veined, 
black, but often with a rusty-orange tinge near the margin from the presence of minute 
Orange granules. Flesh tough or cartilaginous, not brittle. STALK absent or present as 
a short, stout, narrowed base; continuous with and colored like exterior of cup, the base 
often with wiry black mycelial threads that extend into the substrate. SPORES 20-28 
x 8-12 microns, elliptical or spindle-shaped, smooth, with oil droplets when immature. 


HABITAT: Solitary or more often in small groups or clusters on decaying sticks and 
other debris of both hardwoods and conifers; widely distributed and not uncommon, but 
easily overlooked, fruiting mainly in the spring. In our area this species or something very 
similar (see comments) occurs under oak in the late winter and early spring. I usually find 
it when I’m foraging for Craterellus cornucopioides, perhaps because both are black. 


EDIBILITY: Unknown. 


COMMENTS: The black color, wrinkled exterior (or underside), small size, and tough 
texture are the principal fieldmarks of this attractive cup fungus. The typical form with 
rusty-orange granules usually grows under conifers. Our local oak-loving version usually 
lacks visible granules, but orange granules can be seen under the microscope. Bulgaria 
melastoma is an older name for it. Two very similar black cup fungi with little or no stalk 
and no orange granules are also worth mentioning: P. milleri has a stellate margin (.e., 
with starlike points) and elliptical spores, while P. (=Pseudoplectania) nigrella has round 
spores. Both usually occur under conifers. See also Urnula craterium, which has a larger, 
deeper (urnlike) fruiting body. 


Plectania nannfeldtii (Black Snowbank Cup Fungus) 


FRUITING BODY consisting of a shallow cup mounted ona well-developed, slender 
stalk. Cup 0.5-2 (3) cm broad, the margin at first incurved. Fertile (inner or upper) surface 
smooth, black. Exterior also blackish but delicately hairy. Flesh black, rather tough or 
cartilaginous. STALK always present and typically rather long and slender, 2-6 cm long, 
2-4 mm thick, more or less equal, not ribbed, black, often with black mycelium at base. 
SPORES 21-30 (35) x 10-14 microns, elliptical, smooth or slightly roughened, without 
oil droplets. 


HABITAT: Solitary to gregarious in duff and debris or on buried or rotten wood under 
conifers (particularly fir and spruce); fruiting in the spring shortly after the snow melts 
or even developing under the snow. It is known only from western North America and is 
fairly common at higher elevations (but easily overlooked). { have not seen it in our area. 


EDIBILITY: Unknown. 


COMMENTS: This attractive black cup fungus can be distinguished in the field by its 
color, small size, well-developed stalk, and growth in the spring under conifers. He/vella 
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Plectania nannfeldtii. This small black cup fungus has a long thin stalk and often grows near snow. 


corium (see comments under H. macropus) is somewhat similar but larger, not as tough, 
and often shows ribs on the stalk. P. (=Pseudoplectania) melaena also grows in the spring 
under conifers, but is slightly larger and has a yellow-brown to olive-brown cap or cup 
when young (but blackens in age) and a short or long stalk. For species with little or no 
stalk, see Plectania melastoma. 


OTIDEA 


Medium-sized, mostly terrestrial fungi. FRUITING BODY usually erect or semi-erect (often 
standing on one end), usually lopsided and open or slit on one side, sometimes shaped like arabbit's 
ear, at other times more cuplike. Fertile (inner) surface variously colored, usually smooth. Exterior 
smooth or scurfy but not usually hairy. Flesh usually rather brittle, not gelatinous. STALK absent 
or present as a short, thick base. SPORES elliptical, smooth, usually with two oil droplets. Asci 
lining inside or upper surface of fruiting body, typically 8-spored, operculate, tips not amyloid. 


THIS is a small but common group of lopsided or earlike cup cungi. The fruiting bodies 
are usually erect (1.e., they stand on end) and slit down one side, and often occur in groups 
or contorted clusters. Many other cup fungican be open on one side or lopsided, but Otidea 
is the only common genus that is consistently slit or lopsided and erect or semi-erect. 

The dozen or so North American Otideas are differentiated primarily on microscopic 
characters, but can be divided into two groups based on their shape. One group has an 
elongated, erect, rabbit-ear-like fruiting body; the other is more open and cuplike and 
often truncate (chopped off) at the top. To avoid otidealogical debate, only one species 
from each group is described here. Otidea belongs to the Pyronemataceae. 


Key to Otidea 


1. Fruiting bodies arising in groups or clusters from an underground “tuber” (sclerotium), shaped 
more or less like rabbit ears, 5-15 cm tall; fertile (inner) surface orange to pinkish to reddish- 
brown, often blackening in age; exterior dark brown to blackish; found under hardwoods in 
eastern North America, usually in the summer; rare, but often occurring in spectacular 
munibermw Wen it mits: 8 ce eae deen bot seeds Vue ean ete Wynnea americana 


2. Fruiting body bright yellow to orange but usually developing dark bluish or greenish stains; 
found mainly in spring under northern and mountain conifers (see Caloscypha fulgens, p.837) 


pARIPeIS Dy LEER | Ceres ee ec gee eee er rear errr once ere mn eh yee RON et > 
3. Fertile (inner) surface of fruiting body pale yellow to orange, ochraceous, or pinkish ..... 4 
3. Fertile surface predominantly tan to brown, sometimes with brighter areas ............. 7 
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4. Fruiting body pale to bright yellow, usually with a truncate (broad, flattened) apex ........ 
Ai MMB ok bce OA ee a ee O. concinna & O. cantharella (see O. onotica, below) 


4. Not@sabove 2.00005. 5 0B cc ee ee ee ee ee 3 
5. Fertile surface bright orange; underside usually whitish; fruiting bodies only sometimes lop- 

sided or slit down one side (particularly when clustered) ..... (see Aleuria & Allies, p. 833) 
3: NOt aS ADOVE eo cn. be ac ow RR eee 6 
6. Fertile surface dull orange to yellowish or tinged pinkish ............... O. onotica, below 
6. Fertile surface yellowish, the exterior usually brownish .. O. leporina (see O. onotica, below) 
7. Fruiting bodies typically elongated and erect (standing on end like rabbit ears) .......... 8 
7. Fruiting bodies typically broadened and flattened somewhat on top (truncate) or cuplike or 

distorted (especially when clustered); usually growing semi-erect ............ 00.0 e eae 9 
8. Fertile surface yellowish-brown ..............00200005 O. leporina (see O. onotica, below) 


8. Fertile surface usually deep reddish-brown to vinaceous-brown ...........0-0 cee ee ee eeee 
} es. ee eee Fn O. smithii & Wynnella silvicola (see O. alutacea, below) 


9. Fruiting bodies often nearly round (spherical) when youngand flattened in age, usually solitary 
or in small groups but not often clustered; tips of asciamyloid . (see Peziza & Allies, p. 818) 
9. Notas above; fruiting bodies often clustered and distorted by mutual pressure, not normally 
flattening out in age nor spherical when young; asci not amyloid O. alutacea & others, below 


Otidea alutacea (Brown Clustered Ear Cup) 


FRUITING BODY 2-6cm high and 2-4cm broad, shape variable: usually cup-shaped but 
lop-sided (the shorter side split lengthwise or open) and semi-erect, but often irregularly 
wavy or contorted when growing in clusters; apex often truncate when growing erect. 
Fertile surface (interior) smooth, tan or light brown to grayish-brown or brown. Exterior 
often slightly scurfy, pale to dull brown (or yellowish in one variety). Flesh brittle. STALK 
absent or present as a narrowed, whitish, downy base. SPORES 14-16 = 7-9 microns (or 
smaller in one variety), elliptical, smooth, typically with two oil droplets. 


HABITAT: Scattered to densely clustered in forest humus, usually under conifers; fairly 
common in western North America. In our area this species and its look-alikes (see 
comments) is frequent in the fall and winter, particularly under Douglas-fir and oak. 


EDIBILITY: Unknown— better chucked than plucked. 


COMMENTS: The brownish color, lopsided fruiting bodies that are often contorted, 
broadened at the apex, and split down one side, plus the tendency to grow indenseclusters 
are the distinguishing features of this undistinguished fungus. There are a number of 
sumilar brownish Otideas, including: O. bufonia, dark brown, usually growing in clusters; 
O. rainierensis, found in the Pacific Northwest and normally not clustered; O. abietina, 
medium to dark brown and often cup-shaped, but with much larger spores (18-22 microns 
long); and O. grandis, brown but frequently with reddish-orange patches on the fertile 
surface and a thicker, more prominent stalk. There are also several brown Otideas with 
an elongated, erect, spoon-shaped to earlike (not truncate or cup-shaped) fruiting body 
like that of O. onotica. These include: O. smithii, deep reddish-brown to vinaceous-brown 
and fairly large (up to 8 cm high), witha thick stalklike base, fairlycommonunderconifers 
in the Pacific Northwest and northern California; and Wynnella silvicola (=O. auricula), 
a northern species that is colored like O. smithii but has larger spores (22-25 microns long). 


Otidea onotica (Donkey Ears) 


FRUITING BODY (3) 5-10 cm high and (2) 4-6 cm broad (more if completely expanded); 
shape variable but usually spoon-shaped or like an elongated ear (standing erect on one 
end with one side open or slit); margin at first inrolled, but expanding somewhat in age. 
Fertile surface (interior) smooth, ochraceous to dull orange to orange-buff or yellowish, 
often with a pinkish or rosy tint when fresh. Exterior similarly colored but without a 


Left: Otidea alutacea, rather pale (tan) specimens. Note rather erect growth habit. Right: Oridea 
onotica. Note erect growth habit and also how the fruiting body is slit down to the base on one side. 


pinkish tinge, often slightly scurfy. Flesh thin, pallid, brittle. STALK present as a whitish, 
narrowed, hairy or downy base that arises from a litter-binding mycelium. SPORES 
12-14 x 6-8 microns, elliptical, smooth, with two oil droplets. Paraphyses (sterile cells) 
strongly hooked. 


HABITAT: Scattered or more often in groups or clusters under both hardwoods and 
conifers; widely distributed. In our area it fruits in the winter and spring, but is not as 
numerous as O. alutacea. 


EDIBILITY: Edible according to some, but one study revealed the presence of the toxin 
MMH. In other words, it is better chucked than plucked. 


COMMENTS: The erect growth habit and earlike fruiting body plus the ochraceous or 
orangish to pinkish-tinged fertile surface separate this species from most other cup fungi. 
The apex of the fruiting body is not broadly flattened or truncate as is typical of O. alutacea. 
Other species: O. leporina (“Rabbit Ears”) has a yellowish-brown interior and brownish 
exterior, but is otherwise quite similar. O. concinna and O. cantharella are both pale 
to bright yellow, but often have a broadened or truncate apex. All of these species are 
widely distributed. For duller or browner Otideas, see comments under O. alutacea. 


ALEURIA & Allies 


Mostly small to minute fungi found on dung, soil, moss, wood, foliage, and ashes. FRUITING 
BODY usually cup-shaped to disclike (flattened) or cushion-shaped, often gregarious. Fertile 
(upper) surface often brightly colored, usually smooth. Sterile surface (underside) often hairy, but 
sometimes bald. Flesh usually fragile, but sometimes rather tough. STALK absent or present. 
SPORES round to elliptical or elongated, smooth or roughened, with or without oil droplets, 
thick-walled when immature in Ascobolaceae, otherwise thin-walled. Asci lining upper surface 
of fruiting body, typically 8-spored, operculate, nor amyloid; thin-walled in Pyronemataceae 
and Ascobolaceae, thick-walled in Sarcoscyphaceae. 


THIS is a motley multitude of miniscule to medium-sized cup- and disclike fungi with 
non-amyloid, operculate asci and fragile to fairly tough but not gelatinous flesh. In 
contrast to Peziza, many of the species are brightly colored, and those that aren’t are 
usually small. A few, such as the common orange peel fungus, A/euria aurantia, are 
conspicuous, but most are so minute or mundane that only the most avid devotees of 
diminutiveness (see p. 224) will notice them. 
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These cup fungi, like others, grow ina wide range of habitats. Many digest dung; others 
occur in swarms on scorched earth and were among the first organisms to colonize the ash- 
covered wasteland around Mount St. Helens after that volcano erupted. Space permits 
descriptions of only a few species, nearly all of which belong to the Pyronemataceae (not 
to be confused with the Pyrenomycetes or flask fungi). Exceptions are the scarlet cup 
fungus, Sarcoscypha coccinea, and its relatives, which are placed ina separate family, the 
Sarcoscyphaceae, because of their tougher texture and a number of microscopic dif- 
ferences. A third family, the Ascobolaceae, is only briefly mentioned here. Most of its 
constituents are minute, dark-spored dung addicts of interest only to scatologists, asco- 
mycologists, students of Fungi 112B, and other assorted eccentrics who deal with dung 
on a daily basis. 


Key to Aleuria & Allies 


leeG rowing ondume or mamure 205 oo gs As te et ce oe eM 2 
Pe NOT@S@IDOVE «eck ee ee ee ee ee ee tee + Oe fem, . FO ce, Se | oe 3 


2. Fruiting body typically at least 1 cm broad when mature, nearly round (spherical) when young 
becoming cup-shaped to nearly flat in age, yellowish to brown, without prominent hairs; 
ASC MMMM eI LOLI LIPS” ees hy Sek, nen tame a asa se pe ene (see Peziza & Allies, p. 818) 
2. sNot asabove: iruitingbedy smalkonmimutesoftenswithmhairs ....=.. © .. .som .. fae eu. meee 
5 i | a A eee Bee. Cheilymenia coprinaria & many others, p. 838 


3. Exterior (underside) of cup or disc clothed with brown to black hairs; margin often fringed 


To eae: 2) 5 re’. Paes “ 
3. Notas above; exterior either hairless or with white or pale hairs ................0 0000. 12 
4. Most or ail of fruiting body immersed in the ground with only the top (mouth) showing, 

makingat look like a hole nithesroundo.. Os lea wele.e.. soars (see Geopora, p. 846) 
OY NGA e) eb cre 6 6a bu CAG Rhee he eed ibeee nyse. >: Ogee 3) 
5S Quikentile (up pemoniminer ssunacesyellow, OTramMge, ONUEO l o  Seeenee 6 
5." Feniletsimace white tocreany, tang enay, BROWN ICC. “a. om on... oe ees a me ee g 
6. Fruiting body small or minute, growing on burnt soil or charred wood ................04. 

— oa ee Anthracobia melaloma & others (see Cheilymenia coprinaria, p. 838) 
6. Notas above; growing in soil, humus, or on wood but not usually in burned areas ....... 7 


7. Fruiting body tough or corky and thick-fleshed; fertile surface orange to red or sometimes yel- 
lowish; exterior dark brown to black; found in eastern North America Wolfina aurantiopsis 
(RA NOLAS DOME FE MERRORRITE A, Ge TEES, DorNormanmi nates eat ee ee 8 


8. Underside of fruiting body with minute brown hairs; fertile surface bright orange .......... 
| EL) MES ERA LIED. ATE Melastiza chateri(see Scutellinia scutellata, p. 839) 
8. Underside of fruiting body with fairly obvious hairs which fringe the margin like eyelashes; 
fertile surface bright red to orange-red or orange .... Scutellinia scutellata & others, p. 839 


9. Fertile (upper or inner) surface white to grayish; stalk absent or rudimentary ........... 10 
9. Fertile surface white to grayish, brownish, or darker; stalk usually present (but often short) 11 


10. FPrnitingebodytwicallyal=3critbroadee, oy eels Humaria hemispherica, p. 839 
10. ‘fuiting bodyatypically less than Wem bread ry ee. 
23 a eee Trichophaea boudieri & others (see Humaria hemispherica, p. 839) 


Il. Stalk ribbed, often short; fertile surface white to tan or brownish but not gray ............. 
, FR Pte Tne Ue Jafnea semitosta (see Humaria hemispherica, p. 839) 
11. Stalk not ribbed, or if so then fertile surface grayish or blackish ....... (see Helvella, p. 805) 


12. Growing on recently fallen branches or foliage of conifers; fruiting body small or miniscule, 
Stalkless, oiten buphilycealoted: asceopercilate ............2... See «ee 
Se, EPP rene, ea eee Pithya vulgaris & others (see Sarcoscypha coccinea, p. 836) 


12, Mot assabOvcoen, m. mummae coment. ree ceuegr ce teres Eee err rum ne yin WR a Cee ea 13 
13. Fertile (upper orinner) surface bright red to scarlet; exterior usually whitish or with white hairs; 

usually growingromweed-omb pred! stichksmermm say Me ee ee ee 14 
13. JNOR@S.aBove ecme. aes ctmammpeiee ea e e ee ee ee ee 16 
14. Fruiting body very small (less than | cm broad); exterior of cup with long hairs ......... 15 


14. Fruiting body larger and/ or hairs onexterior short .. Sarcoscypha coccinea & others, p. 836 
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Fruiting body arising from an elongated rootlike structure (several often arising together from 
tie Same “MOO ) <.6s.sdsea saws Microstoma protacta (see Sarcoscypha coccinea, p. 836) 
INGA SAIDOW EME HM. co oe ee Bas Microstoma floccosa (see Sarcoscypha coccinea, p. 836) 


Fruiting body yellow to orange but soon developing dark bluish to greenish or olive stains; found 
under northern and mountain conifers in spring and early summer Caloscypha fulgens, p. 837 


Norayabove (but fruntine Body may be yellow@mordifigc).........6 6. 22ce eee cena de 17 
Fruiting body bright yellow, minute (less than 5 mm broad), occurring in swarms on wood; asci 

iImoperculate (witveut “Nds7)) ec ee eee A aa ees poe gee (see Helotiales, p. 865) 
ENTS ell OVC age ee ce cae eo eee net acne eT Pee CR Oe eae i on Suen ogee nee eee eae 18 


Fruiting body minute (1-6 mm broad) and disclike to cushion-shaped; growing mainly in burned 
ATCAS Ol Ce MM S Walls OlMIA SSeS uae yc eet eae ate ee te Pete end eo 19 
Not as above; either larger or distinctly cuplike or consistently growing in other habitats . 20 


Fertile (upper or inner) surface orange to yellow-orange to reddish ...................005 
ee ns eae ee Pyronema omphalodes & others (see Cheilymenia coprinaria, p. 838) 
Notas above tenulesuniuceusually.darker =...) 22 res see ae ke eee 
oo lcneamtrg eu ne ree aay ro Ascobolus carbonarius & others (see Cheilymenia coprinaria, p. 838) 


Fertile (upper or mner) surtace brigiv orange to yellow-orange 2..,°.5.....,.-5...... 2 
Notas above (but fertile surface may have a dull yellowish or pale orange tinge) ........ 2 
Stalk Absent Gr fudimentary, very Commo 924.44. ..0.... #12 so Aleuria aurantia, p. 837 
Stalktpresent, ableast inanaiy-speclmens 2). m4 ee ee at eae oe ee ee se oD) 
Fertile surface bright orange to bright yellow-orange ..... Aleuria rhenana & others, p. 836 
Fertile surface pale orange to pale or dingy yellowish .......... Geopyxis vulcanalis, p. 840 
Growing imirecently butnedareds 40) eae ee een ha ey ee 24 
INTO TRAGIC tee rn EIN A, he er crepe tr erties ae tte er Re ice RS inne tena ear ee 26 


Fertile surface pink to reddish; stalk absent Or tudiumentary 2.2.4 62. 224 6 2 eo ees sh et em 
Pe bea gt ech rete MN er erage Tarzetta rosea (see Geopyxis vulcanalis, p. 840) 


Not as above; fertile surface differently colored (including brick-red) ................. be, 
Fertile surface more or less brick-red ...... Geopyxis carbonaria (see G. vulcanalis, p. 840) 
I Re Sect way coh ated ocr ete are th ea te Cue tnes chy Wane a ane enn tea 2 9 26 


Fruiting body turquoise to blue-green or at least tinged those colors; found on wood 
TT PEERY ec RO RT Me ee ee ee (see Helotiales, p. 865) 


Domes :abeve; differently colored) 292 ae ers yarn Pe ee ee ae 
Fruiting body witha stalk that arises from a swollen tuberlike structure (sclerotium) immersed 

Inthe substrate a@sciinoOperculate ~.5.967 422... es (see Helotiales, p. 865) 
DUS a Oe ea tee re erree  iaiten Reet ee Or Pheer.  . , Saat . mo eN an Renna 28 
Fruiting body very small (typically less than 7 mm broad); stalk when present very thin; often 

found on living plant parts (leaves, stems, etc.); asci inoperculate ... (see Helotiales, p. 865) 
Not as above; usually found on ground or dead wood; asci operculate (with “lids”) ...... 29 


Fruiting body tough or leathery, the flesh very thin; exterior usually with white or grayish 
hairs; common on dead hardwood sticks, branches, etc; spores borne on basidia ......... 
EO Sa ae area SS a7 RPE Mt Nara iy rene Ree Pe NL coe TP (see Stereaceae & Allies, p. 604) 


PCT RES S210 SU eaalen uetede tgs mage et tes tae tate resale hapten inae pear arene reat cra Reet te ceseee eh, ere Wee tare ee toe eee a 30 
Fertile surface pale orange to pale or dingy yellowish; fruiting body usually less than 1.5 cm 

[oy ute tee spi area a tenes arent Pe CR Oo Paseo eee Ca Geopyxis vulcanalis & others, p. 840 
Notas above; fertile surface grayish-tan to tan or brown and/ or fruiting body larger .... 31 
Stalk present (atleast imomost specimens)... 4... 06. sae ee ee 32 
Sita ADSeML OL MUMINe MULL Ys nice wan eg eee ene Geet tron Winans a ears Saree 34 
Exterior of cup and upper stalk usually hairy or densely scurfy when fresh; fertile surface 

often dark; stalk well-developed though sometimes short ........... (see Helvella, p. 805) 
Op te ULC TT oe ee eng ete eu ge nae nse gar eee nt a ee er wee eae eee pe ie eee 33 
Fruiting body |-3cm broad ............ Tarzetta catinus (see Geopyxis vulcanalis, p. 840) 


Fruiting body typically |.5cm broad or less Tarzetta cupularis (see Geopyxis vulcanalis, p.840) 


Fertile surface dark brown to blackish; fruiting body usually saucer-shaped or disclike (flat) 
Mila Se ips OlMsSGhaMVloidiunaies.......+..CMln..:..2.s055- (see Peziza & Allies, p. 818) 
Prrilesuriace brown te yellowishstips of ascimot amyloid ..w. wm... 26. ee eee ee eee 
Li eae oedean eee ree Tarzetta bronca (see Geopyxis vulcanalis, p. 840) 
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Sarcoscypha coccinea (Scarlet Cup Fungus) Color Plate 210 


FRUITING BODY 2-5 (6) cm broad when mature, more or less cup-shaped, the margin 
usually incurved, often tattered in old age. Fertile (inner or upper) surface bright red to 
scarlet, sometimes fading to reddish-orange in age, smooth. Exterior whitish, covered 
with minute hairs. Flesh thin but not particularly brittle. STALK absent or more often 
present, up to 4 cm long, 3-7 mm thick; minutely hairy and white, tapered downward. 
SPORES 24-40 « 10-14 microns, elliptical, smooth. 


HABITAT: Solitary or in groups on buried or fallen hardwood sticks or branches; widely 
distributed and fairly common in the winter and early spring (or late fall in some regions). 
In our area I have found it in abundance in a riparian woodland composed of willow, 
alder, buckeye, and cottonwood. 


EDIBILITY: Said to be edible; I haven’t tried it. 


COMMENTS: Formerly known as Plectania coccinea, this beautiful cold weather cup 
fungus is easily told by its bright red fertile surface. The marginofthecup is not fringed with 
dark hairs as in Scutellinia scutellata, and the exterior or underside is whitish. The length 
of the stem seems to depend partly on how deep its food source (stick) is buried. Other 
species: S. occidentalis is a similar but smaller (up to 1.5 cm broad) eastern species with 
a well-developed (1-4 cm long) stalk and smaller spores. Microstoma (=Anthopeziza, 
Sarcoscypha) floccosa is a minute (up to 1.5 cm high and | cm broad) bright red species 
whose exterior is clothed with /ong white hairs. It is fairly common on downed sticks in 
eastern North America, but Ihave not seenitinthe West. Microstoma protacta(=Plectania 
hiemalis) is somewhat similar to M. floccosa, but its stalk arises froma hard, elongated 
rootlike structure and is often branched above, giving rise to up to a dozen bright red 
cups. It is widely distributed but rather rare. Several closely related genera of bright red 
to orange or pink cup fungi occur in the tropics, including Cookeina and Phillipsia, 
with striate or banded spores. Finally, there are several small stalkless, disclike species 
that grow on the recently fallen branches or foliage of conifers. These species include: 
Pithya vulgaris, yellow to orange or reddish-orange, semi-gelatinous, and up to | cm 
broad, usually found in the spring on branches of fir and other conifers; P. cupressina, 
similar but not gelatinous, found on cedar or cypress; and Pseudopithyella miniscula, 
a miniscule (1-2 mm) scarlet species. 


Aleuria rhenana (Stalked Orange Peel Fungus) Color Plate 209 


FRUITING BODY 1-2 cm broad, cup-shaped witha stalk. Fertile (inner or upper) surface 
bright orange to yellow-orange, smooth. Exterior white or whitish and minutely hairy or 
downy. Flesh thin, brittle. STALK present, 1-3 cm long, 2-5 mm thick, slender, equal or 
tapered downward, colored like the exterior; base often arising from a dense mass of white 
mycelium that may bind several stalks together. SPORES 20-23 x 11-13 microns, ellip- 


Aleuria rhenana is a small orange or yellow-orange cup fungus with a well-developed stalk. It often 
grows in clusters, as shown here (at left) and in the color plate. 
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tical, coarsely reticulate at maturity. 


HABITAT: Gregarious, often in small clusters, on ground or moss in woods (usually 
under conifers); widely distributed but infrequent. I have found it only twice—in Mt. 
Rainier National Park in Washington, in September, and near San Francisco in January. 


EDIBILITY: Presumably consumable, but much too small and rare to be of value. 


COMMENTS: This petite cup fungus is the same color as its cosmopolitan cousin, A. 
aurantia, but is much rarer and usually smaller, possesses a stalk, and likes to grow in 
dainty clusters (see color plate). Leucoscypha (=Neottiella, A leuria) rutilans is a similar 
moss-inhabiting species with slightly larger spores and longer hairs on its underside. 


Aleuria aurantia (Orange Peel Fungus) Color Plate 208 


FRUITING BODY 1-10 cm broad, sometimes nearly round at first but soon becoming 
cup-shaped to saucer-shaped to flattened or wavy, or sometimes irregularly contorted 
(especially if clustered). Fertile (upper or inner) surface bright orange to golden-orange, 
fading somewhat in age, more or less smooth; margin often wavy or lobed. Exterior 
(underside) pallid or at least paler, smooth or minutely downy. Fleshthin, brittle or fragile. 
STALK absent or rudimentary. SPORES 18-24 x 9-11 microns, elliptical, coarsely 
reticulate or ridged at maturity, typically with two oil droplets. 


HABITAT: Scattered to gregarious or in fused clusters on ground, fruiting mainly in the 
fall and winter in our area; widely distributed and very common. It seems to prefer bare 
soil or sand along roads, paths, landslides, etc., but also grows in grass or moss. 


EDIBILITY: Edible and highly rated by one authority, but bland according to others. 
One of my colleagues uses it raw in salads, but it is so thin-fleshed and fragile that it hardly 
seems worth the trouble to collect it. 


COMMENTS: The orange peel fungus is most likely to be mistaken for one of the old 
orange peels that frequently litter our woods and roadsides. It is much more fragile, how- 
ever, and less common. Its size and shape vary considerably depending on environmental 
conditions, but the “aleuring” bright orange color and absence of a stalk are constant. 
Some species of Otidea are orangish, but have a more erect rather than prostrate growth 
habit, while A. rhenana is smaller and has a stalk. A variety of A. aurantia with smaller 
spores (13-15 microns long) occurs in our area. See also Melastiza chateri (under Scutel- 
linia scutellata), a somewhat similar but smaller species with brown hairs on its exterior. 


Caloscypha fulgens Color Plate 211 
(Snowbank Orange Peel Fungus) 


FRUITING BODY 1-4 (6) cm broad, sometimes nearly spherical when young but be- 
coming cup-shaped or flatter in age, sometimes slit down one side and appearing lop- 
sided; margin inrolled when young. Fertile (upper or inner) surface smooth or slightly 
wrinkled, bright yellow-orange to orange, sometimes with dark bluish to olive-green 
stains. Exterior hairless, colored like interior but usually with more pronounced blue or 
greenish stains, especially toward margin. Flesh thin, brittle. STALK absent or present 
only as a short, narrowed whitish base. SPORES 6-8 microns, round, smooth. 


HABITAT: Scattered to gregarious or clustered in damp soil or duff under conifers, 
fruiting in the spring and early summer shortly after the snow melts; widely distributed, 
but especially common in the mountains of western North America. It is one of the charac- 
teristic spring mushrooms of the Sierra Nevada, Cascades, and Rocky Mountains. 


EDIBILITY: I can find no information on it. 


838 PEZIZACEAE & ALLIES 


COMMENTS: The yellow-orange color and dark blue or greenish stains that make it 
look like a moldy orange peel are the hallmarks of this springtime cup fungus. The my- 
celium apparently parasitizes the seeds of conifers (mainly spruce and fir) and clusters 
of fruiting bodies often arise where squirrels stash their seed-containing cones. An albino 
form of this species with bluish stains has been found in Idaho. 


Cheilymenia coprinaria (Eyelash Dung Cup) 


FRUITING BODY (1) 3-7 (10) mm broad, at first closed but soon opening to become 
shallowly cup-shaped to disclike or somewhat cushion-shaped. Fertile (upper) surface 
orange to pale orange becoming yellow or brownish in age, smooth; margin fringed with 
minute dark brown hairs, often wavy. Exterior (underside) paler, also clothed with dark 
hairs. Flesh thin. STALK absent. SPORES (14) 17-22 (25) « 8-12 microns, elliptical, 
smooth, without oil droplets. 


HABITAT: Solitary to densely gregarious on dung and manure or compost, etc.; fruiting 
in wet weather, cosmopolitan (along with its numerous look-alikes) but seldom noticed 
because of its small size. 


EDIBILITY: Who knows? Who cares? 


COMMENTS: This species is one of several small, difficult-to-distinguish, dung-loving 
cup fungi. Although the hairs on the exterior are quite conspicuous, in the words of one 
specialist, “they may be overlooked in the field, where the nature of the substrate dis- 
courages close scrutiny.” Similar yellow to orange dung-lovers include: C. theleboides, 
with paler hairs (sometimes also growing on soil, humus, or “spent hops”); C. stercorea, 
with branched dark brown hairs; Coprobia granulata, minute (1-2 mm), orange, and hair- 
less. Several similar disclike to cushionlike species occur in burned areas, often in vast 
numbers, or in the heated (sterilized) soil in greenhouses. These include: Anthracobia 
macrocystis, with a reddish fertile surface and brown hairs on its exterior; A. melaloma, 
with a yellowish-brown to ochre-orange fertile surface and brown hairs on its exterior; 
Trichophaea abundans, minute and whitish with pale brown hairs, growing on plaster as 
well as burnt ground; Pyronema omphalodes, very common in confluent masses, witha 
pale orange to reddish-orange, minute (1-3 mm), hairless fruiting body and elliptical 
sores; Pulvinula carbonaria, also minute and pale to bright orange and hairless, but with 
round spores; and Pulvinula archeri, similar to the previous species but with smaller 
(7-9 microns), round spores. Also worth mentioning is Ascobolus, which usually has 
a minute dark (greenish to dark brown or black), disclike fruiting body. Most of its 
species grow on dung, but one, A. carbonarius, grows in swarms on burnt ground. For 
small cup fungi that do not grow in dung or burned areas, see Scutellinia scutellata, and 
for larger and more deeply cup-shaped, ash-loving or terrestrial species, see Geopyxis 
vulcanalis. Better yet, go get some exercise! 


Cheilymenia coprinaria in its favorite milieu—a “road apple” (piece of horse dung). Note small size, 
disclike fruiting body, and the long hairs or bristles protruding from its margin. 


Scutellinia scutellata typically grows in groups (left) and is easily recognized by its orange to red color 
and the dark hairs that fringe its margin(right). Unfortunately, the hairs donot showupas wellinthese 
black-and-whites as they do in the original color photographs. (Ray Gipson, Dan Harper) 


Scutellinia scutellata (Eyelash Pixie Cup) 


FRUITING BODY 0.2-1.5 cm broad, at first nearly round (spherical), but soon opening 
to form a shallow cup and eventually disclike (flattened). Fertile (upper) surface smooth, 
bright red to scarlet to orange (or rarely paler with a pinkish cast); margin conspicuously 
ciliate (fringed with dark brown or blackish hairs up to | mm long). Exterior (underside) 
also clothed with dark hairs. Flesh very thin. STALK absent. SPORES (15) 17-19 (23) 
x (9) 11-14 (17) microns, elliptical, minutely warted, with one or more oil droplets. 


HABITAT: Gregarious on rotten wood or damp soil (or occasionally onashes, wet leaves, 
or conks); widely distributed and common, but easily overlooked because of its small size. 
In our area it fruits in the winter and spring. 


EDIBILITY: Unknown, but much too puny to be of importance. 


COMMENTS: This is another easily-recognized cup fungus. The bright red to orange 
fertile surface and ciliate (eyelash-like) margin are good field characters. S. umbrarum 
is a very similar, widespread, terrestrial species with a slightly larger fruiting body (up to 2 
cm broad), larger spores, and shorter, less conspicuous hairs. S. erinaceus is also similar, 
but is orange to yellow and smaller (2-5 mm broad), has smooth spores, and grows on 
wood. Cheilymenia crucipila is a minute (1-4 mm) orange to orange-red, terrestrial species 
with paler, shorter hairs and smooth spores that lack oildroplets. Lamprospora species are 
minute and hairless. Finally there is Melastiza chateri, a bright orange terrestrial species 
that is 0.5-2 cm broad and has minute brown hairs on its exterior, especially near the mar- 
gin. For similar dung- and ash-lovers, see comments under Cheilymenia coprinaria. 


Humaria hemispherica (Hairy Fairy Cup) 


FRUITING BODY 1-3 cm broad, at first nearly round (spherical), gradually opening up 
to become cup-shaped. Fertile surface (interior) white or whitish to grayish, smooth; 
margin fringed with brown hairs. Exterior densely clothed with stiff brown hairs. Flesh 
thin. STALK absent or present only as a rather abruptly narrowed base. SPORES 20-24 
x 10-12 microns, elliptical, smooth or minutely warted, with 2 or sometimes 3 oil droplets. 


HABITAT: Solitary, scattered, or in groups on ground or occasionally rotten wood; 
widely distributed and fairly common under both hardwoods and conifers, usually 
fruiting in the summer and fall. I have yet to find it in our area, but it may well occur. 


EDIBILITY: Who knows? Who cares? Do you? 
COMMENTS: The combination of pallid fertile surface and brown hairy exterior make 
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this an easy cup fungus to recognize. Jafnea semitostais a larger (2-5 cm broad) species with 
a creamy-white to tan or browninterior, a brownexterior clothed with scattered soft brown 
hairs, plus a short ribbed stalk; it is fairly common in eastern North America. Other hairy 
species: Trichophaea boudieri and T. bullata have a pale gray to whitish interior and 
brown hairy exterior, but are much smaller (1-6 mm broad) and grow on wet soil under 
conifers; 7. abundans is a minute whitish species that grows in burned areas. For more 
colorful hairy or ciliate species, see Scutellinia scutellata and Cheilymenia coprinaria. 


Geopyxis vulcanalis (Vulcan Pixie Cup) 


FRUITING BODY 0.3-1 (2) cm broad, nearly round (spherical) when young, becoming 
deeply cup-shaped and then often flattening out in age. Fertile (upper or inner) surface 
smooth, pale orange to pale or dingy yellowish, the margin usually finely scalloped. Ex- 
terior paler or whitish, usually powdery or downy when young but often entirely smooth 
in age. Flesh thin, fragile. STALK usually present, up to 5 mm long and 1-3 mm thick, 
sometimes so short as to be practically absent, equal or tapered downward, colored like 
exterior of cup. SPORES 14-21 x 8-11 microns, elliptical, smooth, without oil droplets. 


HABITAT: Scattered to densely gregarious in duff or moss under conifers, or in burned 
areas; widely distributed. I have seen large fruitings locally in the fall, winter, and spring. 


EDIBILITY: Unknown, but much too puny to be of value. 


COMMENTS: This pixieish cup fungus and its close relatives are easily told by their small, 
deeply cup-shaped (at least when young) fruiting body that often has a finely scalloped 
margin. In G. vulcanalis a short stalk is usually present, but in some of the other species 
(see below) it is lacking. G. carbonaria is a similar species that grows only in burned areas. 
It has a brick-red fertile surface and normally remains cup-shaped rather than expanding. 
Tarzetta species closely resemble Geopyxis in size and appearance, but as currently de- 
fined, have spores with two prominent oil droplets. Their ranks include: Tarzetta cupu- 
laris, widespread under conifers, in moss, on burnt ground, etc., which resembles a 
miniature goblet with its dainty stalk and grayish-tan to tan or brownish cup; T. rosea, 
found in burned areas, witha pink to reddish cup and little or no stalk; and two somewhat 
larger (1-3 cm broad), yellowish to brownish, woodland species: 7. bronca of eastern 
North America, with little or no stalk, and 7. catinus, widespread (including California), 
with a stalk. Most of these species have a scalloped margin or “lip” as in G. vulcanalis, and 
were originally placed in Geopyxis, Pustularia, and/ or Peziza. 


Geopyxis vulcanalis. Note small size, gregarious nature, and the small stalk below the cup which is 
often covered by dirt (visible in specimen at top). 
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Truffles 


TUBERALES 


TRUFFLES are seldom seen because they grow underground.* Most of them look like 
tiny potatoes or rocks, but reveal a system of canals, veins, and/ or cavities when sliced 
open. They are likely to be confused only with the aptly named false truffles (H ymeno- 
gastrales), which also grow underground but bear their spores on basidia rather than in 
asci and typically have a minutely chambered rather than marbled, channelled, or hollow 
interior. (For a more detailed comparison, see footnote at bottom of p. 844.) 

The truffles are thought to be cup fungi which have gone underground. The evolutionary 
pathway leading from a cup fungus to a truffle is exquisitely illustrated by the genus Geo- 
pora.SomeGeoporasaretruffle-like and subterranean, while others are cuplikeand partly 
exposed (1.e., hollow with a large mouth at ground level that opens to the airas shown on 
p. 935). Some of the underground Geoporas are also hollow, but the mouth is oriented 
randomly (at the side, bottom, etc.) and others have become greatly infolded so that the 
interioris channelled orchambered(see photo on p.847) rather than hollow. The infolding 
of the tissue is advantageous because it greatly increases the surface area for producing 
spores (the spore-bearing asci line the canals or chambers inside the fruiting body). In 
the “true” truffles (e.g., Tuber), this trend is carried to its logical extreme—the interior 
of the fruiting body is marbled but solid (it presumably evolved through the fusing or 
merging of folded tissue) and the asci are imbedded randomly in the tissue rather than 
lining the canals or chambers. 

As might be expected, truffles exhibit several other special adaptations to their under- 
ground lifestyle. In Geopora the spores are forcibly discharged as in the cup fungi, but 
other truffles have lost the ability—and necessity—to discharge them because they do not 
depend on the wind for spore dispersal. Instead, their spores are spread by various truffle- 
eating animals (rodents, deer, pigs, insects, slugs, etc.). The spores pass through the ani- 
mals’ digestive systems unscathed, and a microscopic analysis of the spore content of 
animal droppings can give you a pretty good idea of which truffles and false truffles grow 
in your area! Some animals, such as the California red-backed vole (a sort of burrowing 
mouse) tunnel through the soil eating nothing but truffles and are thus restricted to the 
coastal fog belt, where truffles and false truffles occur year-round. 

To attract attention and make themselves desirable, most truffles have developed 
distinctive odors and flavors. However, the odor and flavor do not normally become 
strong until well after the truffle is mature, thereby insuring that the eater of the truffle will 
ingest a large number of viable spores. Furthermore, truffles do not need to develop as 
rapidly as epigeous (above-ground) fungi because they are insulated from sudden changes 
in the weather. Instead, the maturation process takes place gradually, over a period of 
several weeks or months, although a few spores often develop earlier coupled witha slight 
scent, perhaps as a safeguard against a prolonged cold or hot spell that would inhibit 
further development of the fruiting body. 


Truffles, particularly species of Tuber, have been eaten for centuries. Unfortunately, 
the fabled truffles of France and Italy have become a fetish of the rich. Due to their rarity 
and the difficulty in finding them, they have acquired considerable snob appeal and retail 
for more than $500 a pound! Their flavor and aroma are so powerful thata little goesa long 
way, but to a person of modest means suchas myself, nothing edible is worth that much! 

Since truffles grow underground, we humans, with our underdeveloped noses, have 


*When speaking of truffles and false truffles, the terms “underground,” “subterranean,” “hypogeous,” and 
“buried” are used rather loosely to mean beneath the surface of the ground, either in the humus layer or in the soil 
itself or in the interface between the two. 


Lefi: The famous “Black Diamond” of France, Tuber melanosporum, sliced open to show the 
marbled interior (see pp. 854-855 for more details). Right: Microscopic view of the surface of a Tuber 
spore, showing the alveolate (pitted-reticulate) pattern typical of many species. (Herb Saylor) 


trouble finding them without “hired hounds.” Goats have been used to track down 
truffles in Sardinia and bear cubs have been employed in Russia, but pigs and dogs are 
the most accomplished truffle hunters. Some truffles contain pig sex hormones, meaning 
that pigs have a natural nose (and lust!) for truffles. They require little or no training, but 
must be physically restrained from devouring their quarry, and are hard to control even 
when there are no truffles about. Acorns are sometimes given as nutritional recompense 
for finding a truffle (a pitiful substitute, if you ask me) or the pig is muzzled and pulled 
away just as it begins to dig up the truffle with its exceptional snout. Another problem with 
pigs is that they tire easily, and must be carted to and from the truffle grounds if they are 
distant. 

Dogs, on the other hand, are tireless and devoted, and care more for humans than 
truffles. In fact, most dogs /oathe truffles and must be painstakingly trained to seek them 
out. There are schools in Italy devoted exclusively to this purpose, and a seasoned truffle 
hound commandsa steep price. S hort-legged breeds are traditionally popular, presumably 
because they’re closer to the ground. Both pigs and dogs, incidentally, can detect truffles 
from as far away as 50 yards, and there is one case on record of a dog that jumped a hedge, 
crossed a field, and “secured his prize” under a beech tree at least 100 yards away! 

Perhaps you are now convinced that you need canine or porcine companions to find 
truffles. Well, let me state, unequivocally, that you don’t. True, the odds against casually 
bumping into a truffle are great, but you can find truffles by making a concerted effort 
to find them. This means getting down on your hands and knees and systematically sifting 
through the forest humus and soil, paying special attention to “truffle tracks”: squirrel 
diggings, small cracks in the soil caused by those that develop close to the surface, strange 
and compelling odors (some seasoned trufflers claim they can smell them out!), and an 
occasional cloud of “truffle flies” hovering over the buried object of their affections. 
Truffles, in fact, are far easier to find than most people realize. Looking for them is both 
challenging and fun, like hunting for buried treasure or panning for gold, but without the 
monetary incentive. (Entrepeneurs, are you listening? The expensive truffles of Europe 
are not known to occur in the United States and most of our native species are notas richly 
flavored.) 

Why, then, do so few mushroom hunters look for truffles? Perhaps because they don’t 
know how, when, or where. (As evidence of this assertion, I offer the chapter on truffles 
in the first edition of Mushrooms Demystified!) The how, the when, and the where are 
delightfully described by Harold E. Parks in the following excerpt froma 1921 article in 
the scientific journal, Mycologia. A resident of San Jose, California, Parks was one of 
California’s earliest and most avid trufflers, and he has had numerous species of truffles 
and false truffles named after him. 
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Even when one knows the ground thoroughly it is surprising how little of it may be 
covered on a day of good collecting. Frequently two or three hours will be spent in 
working over the ground under a single large oak, and on several occasions an entire 
afternoon has been spent in one place... 

The equipment of the truffle hunter is important. I use a wheel on many trips, as the 
roads are excellent and the stops are very frequent in some places. It is easily hidden 
in the brush when I leave the roadways and take to the high hills, and it makes accessible 
places otherwise out of one’s reach. To the wheel is strapped a small combination rake 
and hoe with a four-foot handle. This implement is very useful in climbing, raking and 
digging and furnishes good protection in a snake country, as I well know. A short- 
handled hoe useful for work in thick brush, a trowel, knife, tweezers, lens, kodak, 
plenty of newspapers and a large number of small pasteboard cartridge boxes obtained 
from a shooting gallery. These small boxes are very useful in handling the many small 
specimens or single individual specimens, while large collections are wrapped in the 
paper. Lunch and thermos bottle complete the outfit, and all are packed compactly in 
the large canvas bags used by newsboys. These bags ride comfortably with a large load 
evenly distributed over the shoulders. 

In the earlier parts of the season the edges of the forests and the small groups of trees 
are usually the best places for operations, although frequently the dense forest will yield 
good specimens. Late in the season the best places are to be found deep in the forest, 
where the ground retains more moisture. When the collector finds a favorable place 
for operations the rake comes into useand a smallarea is raked free of leavesand humus. 
Watch must be kept in the leaves for certainspecies... Other species willappear entirely 
exposed on the surface of the earth [under the leaves] and some will be just beneath 
the surface and out of sight. Excavation may be continued to a depth ofa foot, at which 
depth most species will cease to be found. Care should be taken at all stages, especially 
near the surface, to avoid injury to specimens, but they will often be injured in spite of 
it, and many of the dark-colored species will require very careful search and sifting of 
the soil. The rewards are more often blistered hands and an aching back than truffles, 
but there are also some intensely exciting moments... 


To these remarks I would add only this: Digging up the forest can be unsightly as well 
as destructive, so do it on a small scale, in scattered places over a large area, don’t go 
truffling in locales traditionally frequented by mushroom hunters (they have a right to 
undisturbed duff!), and always cover up the soil you expose, leaving the environment as 
close to its original state as possible. 


Truffles are mycorrhizal. This means they can be found wherever there are trees and 
shrubs, but like the false truffles, they are especially abundant and diverse along the west 
coast. They are normally terrestrial, but can also occur inside very rotten wood that has 
been permeated by tree rootlets. Thisis particularly truein dry areas like the Sierra Nevada, 
where the rotten logs are a major source of moisture for both the trees and the truffles. 
In our area they seem to favor evergreen oaks (live oak and tanoak) and conifers such as 
Douglas-fir. Because truffles develop slowly, they are usually found at the end of the 
mushroom season (February-July in our area). Some, such as Tuber gibbosum, are 
excellent esculents; others are mediocre and still others have yet to be tried. 

Although a microscope is often required, truffles are not as difficult to identify as false 
truffles (for one thing, there are far fewer species). A fairly extensive—but by no means 
comprehensive—sSelection is offered here in the hope that it will stimulate mushroom 
hunters to start looking for these clandestine denizens of our forests. Since I am by no 
means an expert on truffles, I have gleaned much of the information in this chapter from 
articles by Helen Gilkey and James Trappe, the past and present authorities on the subject. 
Anyone who takes truffles seriously should consult these articles (see Suggested Readings 
and References) or join the North American Truffling Society. 

Modern taxonomists try to show the truffles’ relationships to the cup fungi by scattering 
them among several families in the Pezizales, just as they place many false truffles with 
the Agaricales. The Tuberales, in other words, is a defunct and artificial— but convenient 
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—category that is used here because it facilitates identification. In the following key, 
the truffles have been divided into several natural groups. An attempt has been made to 
use field characters, but microscopic features have unavoidably come into play— 
particularly the shape and ornamentation of the mature spores (you must have at least 
one mature or partially mature specimen!). Truffle spores, incidentally, are exceptionally 
ornate. Some are spiny like porcupines or pitted like golf balls, others are covered with a 
geometrical network of ridges (see photo on p. 842), still others are warted, pegged, 


or smooth. 
Key to the Tuberales 
i) Sp@tes borne on basidia*......4. G2 See... (see Hymenogastrales & Allies, p. 739) 
[SS POLS DOME SIO CLAS CMe ere. SR OURUN . Remedios, mum t ee ete tanh We etree Te SOR hee ee ne ee 2 
2. Found in the deserts of the Southwest; fruiting body more or less round and somewhat puffball- 
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like, 1.e., developing underground but sometimes emerging at maturity, then drying out and 
blowing about in the wind; asci brown under the microscope ............... Carbomyces 
NMomas alee BM ..... oe. ee i eee. nee | Meeeeeewe . eee. : 3 


Fruiting body earthball-like, i.e., consisting of a thick (2-5 mm) tough outer wall and a single 
large inner cavity which is soon filled with tissue; internal tissue at first white and cottony, 
becoming divided into several chambers by white sterile bands, then becoming dark brown to 
blackish and powdery when mature (the asci disintegrating quickly and the sterile bands not 
CHCA tC Ine (i 0 fee Ae ee Elaphomyces, p. 862 

INOE BS AbOVe matute spore Mass Nol POwaChy 2. 42. id). =. -e... &. eee. O 4 


Spores borne inside the fruiting body (or on inside surfaces); common ................. 5 
Spores borne externally (on outside surface of fruiting body); rare .................... 23 


Interior of fruiting body either hollow or with empty chambers or with open veins or empty 
canals formed by infolding of the fruiting body wall, or occasionally with chambers that are 
ISOSclysiiiichwihconony hype: a, Sena ee ON See... 6 

Interior solid, with pockets or zones of fertile tissue and meandering sterile veins ....... 16 


Fruiting body hollow inside (with one or sometimes two large empty chambers which may be 
round or convoluted or canal-like due to infolding of the outer wall) .................. i 
Interior of fruiting body with separate canals or several separate chambers ............. 9 


Exterior of fruiting body with small rounded to angular warts, typically with one or more open- 
TSMC ac Me: cmos + mag gy: 2 Ges ee eee «ee ee Genea & Genabea, p. 849 
EXterror not finely walted, opening(s)presemt Orabsent -9....) 000.) 080250)5 be eee 8 


*As already pointed out, this fundamental difference can only be seen with a microscope (and then only after the 
basidia or asci have formed and before they disintegrate). However, the false truffles (underground Basidiomycetes) 


and truffles (underground Ascomycetes) can often be differentiated in the field by the following characters: 


If the interior is gelatinous, it is a false truffle. 

If the interior has a columella (e.g., a branched or unbranched internal stalk or well-developed sterile base), 
it is probably a false truffle (exception: Fischerula subcaulis, an Ascomycete). 

If the interior is solid and marbled with veins, it is probably a truffle. 

If the interior is composed of numerous minute holes or empty chambers (giving it a sponge-like ap- 
pearance) it is probably a false truffle. 

If the interior shows the embryonic beginning of cap, gills, and stalk, it might bea young Amanita or other 
gilled mushroom! 

If the fruiting body is very hard with a solid interior that flakes or chips off like wax, it is probably a truffle. 

If the interior is completely hollow or has several large hollows or is composed of one mazelike hollow, 
it is probably a truffle. 

If the wall (peridium) of the fruiting body is very thick (several mm) and the interior is not hollow and the 
fruiting body has a distinct base, it is probably a false truffle or earthball. 

If the outer wall of the fruiting body is very thick and the interior is cottony or powdery and the fruiting body 
lacks an obvious base, it is probably a truffle. 

If the wall of the fruiting body is infolded to form numerous empty canals or veins orcavities that often open 
to the exterior, itis probably a truffle. 

If the exterior is covered with rootlike mycelial threads (rhizomorphs) it is probably a false truffle. 

If the exterior is covered with warts (often small or large), it is probably a truffle. 


There are also several mycorrhizal Zygomycetes (e.g., Endogone and Glomus) with truffle-like fruiting bodies. 
These fungi are not treated in this book because they have neither asci nor basidia. Instead sexual spores are 
formed by the conjugation of “mother cells” (gametangia), and asexual spores are often formed on hyphae. 
Most species have gigantic spores (100-200 microns!) and some, such as the common Endogone lactiflua, exude 
a latex when cut. 
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Fruiting body a large hollow ball (but often lobed or flattened); inside surface white to grayish, 
pinkish, or purplish, not warted; outer wall often splitting into lobes (at top) inage; common, 


especially under northern and mountain conifers ............. (see Sarcosphaera, p. 825) 
GSR OVC rea: set. ce ot len re es os 2 x Seo ee eee edb a eds 1] 
Exterior of fruiting body with rounded to angular warts ...... 0.0.0. cece eee 10 
Exterior of fruiting body smooth or hairy, but not distinctly warted .................. 11 
Fruiting body black to brownish to reddish or orange, often (but not always) with a tuft of my- 

celium at the base; spores smooth evenat maturity ............. Balsamia & Allies, p. 852 
Fruiting body white to yellowish or yellow-gray, or if not then interior warted likeexterior; basal 

tuft present or absent; spores ornamented at maturity .......... Genea & Genabea, p. 849 


Exterior of fruiting body with fuzzy brown hairs (i.e., tomentose); interior a hollow chamber 
or with open canals formed by complex infolding of the fruiting body wall; spores forcibly 
discharged, smooth at maturity; fairly common, especially under conifers .Geopora, p. 846 


Nettas above: exieniornot brown@nadtomentose ... 2... 6... eee ee eee Mee 12 
Spores smooth and round at maturity; chambers of the fruiting body typically stuffed with 

cottony hyphae; tips of asci not amyloid; rare (at least on west coast) ......... Stephensia 
Notwithabeve combination @Mm@aimnes . 2... oe eke bas ee eee eee eee Be cece ee knee 13 


Asci with amyloid tips (i.e., tips staining bluish in iodine solution) (see Peziza & Allies, p. 818) 
ESCIMUET ANOLON 5c. 2. ge eo ak an bo He ye REE ee Ms ee ew een 14 


Interior of fruiting body hollow or with open veins, canals, or chambers formed by complex 
infolding of the fruiting body wall; spores ornamented at maturity; especially common under 
northern or mountain conifers (often inside rotten wood), but also found in other habitats 
Oa ee etre Rene en ner e Rte eC) Ona ey haere oe an eee ee ERLE Hydnotrya, p. 848 

ING Ggein eNO OO Oe ction ee cee tna alin tory Meme Ae ER ele, Vane rc arte atel e nl A una eale iae 15 


Spores elliptical and smooth at maturity; channels or canals inside fruiting body usually empty 
Le Oe en ee a amen emi ee eta tee ore ne eres Balsamia & Allies, p. 852 
Not as above; spores ornamented (at least at maturity) ............. Tuber & Allies, p. 854 


Columella (sterile column or base or rudimentary internal stalk) present, or if not then a very 
distinct basal pad of mycelium present; exterior of fruiting body pallid to pinkish-gray to 
brownish; interior pinkish-gray to grayish-purple to nearly black with narrow white veins; 
spores very large (60-100 microns), elliptical, brown at maturity and ornamented with obscure 
spines; found under conifers in the Pacific Northwest .............. Fischerula subcaulis 

Not as above; columella absent ............ Ee oe ee ee tere, ee ae 17 


Asci with amyloid tips or weakly amyloid throughout; asci arranged in a distinct palisade 
Chip niin) pone well pied). ech en ONE CM Oe oes ee ee ee aw 18 
Asci not amyloid; asci arranged in a palisade or randomly imbedded in tissue; common .. 21 


Spores round, ornamented with spines or pegs at maturity; rare ...... Tuber & Allies, p. 854 
IN GPAs BUOVE: GCCHSMONA, nde ca cmec baw a heed e644 baw bw blade ad Gesu cee ke ees 19 


Asci weakly amyloid throughout; fruiting body white to yellowish or yellow-brown; rare 
(kireuuiinon Comstam@aidimia) |)... 6 ck ee ewe de eee ee twee se eth oe ne be ee 20 
Asci amyloid mainly or only at their tips; fruiting body often darker than above; widespread 
PR RT ES Eien ONIN” Seo ST ACT EMCEE as « (see Peziza & Allies, p. 818) 


Spores less tian, 20 microne long... 2.5 So. sana. e ep ede eee Hydnotryopsis setchellii 
Spores:averaging 20 microns ormmore long ............-.....-- Hydnotryopsis compactus 
Fruiting body with a fatty or gristle-like consistency (especially the interior), usually whitish 

or buff when fresh; spores round and ornamented at maturity ...... Tuber & Allies, p. 854 
NotasmibO ve; textline MOT GIISHIGSlibe 8 RR. oe cee cc ha eee ee b nse s east ce den +s pas 


Spores smooth even when mature; exterior of fruiting body often warted; interior pallid when 
mature or grayish to olive with pallid veins (rarely brown) ...... Balsamia & Allies, p. 852 
Spores ornamented at maturity; exterior of fruiting body warted insomespecies, but more often 
smooth; interior pallid when immature but usually brown or reddish-brown with pallid veins 
when mature (but Sometimes grayish or olive) ...........4.650005> Tuber & Allies, p. 854 


Fruiting body pale brown to brown or purplish; asci faintly amyloid; spores mostly 20 microns 
or more broad, hyaline (colorless) under the microscope ..............04- Sphaerosoma 
Fruiting body yellowish to olive or brown; asci not amyloid; spores 8-25 microns broad, hyaline 
toycllowiswoarbrowmundemthe tiieroscope .........-.-2 tee ave. ase Sphaerozone 
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GEOPORA (Fuzzy Truffles) 


Small to medium-sized fungi growing underground or at ground level. FRUITING BODY usually 
more or less round to cuplike, with one (or sometimes more) openings to the interior. Exterior 
typically brown and hairy or fuzzy (tomentose). INTERIOR complexly folded or channelled in 
one species, hollow in the others. STALK, columella, and basal mycelial tuft typically absent. 
SPORES elliptical to nearly round, smooth, hyaline (colorless) under the microscope, forcibly 
discharged. Asci arranged in a distinct palisade(hymenium) lining the inside surface of the fruiting 
body or the internal folds (if present), mostly 8-spored, not amyloid. 


THIS genus is best recognized by its fuzzy brown exterior. Some species, such as G. areni- 
cola, are traditionally grouped with the cup fungi (in genus Sepultaria) because of their 
hollow fruiting body that grows just below the soil surface with only the large opening or 
“mouth” at the top exposed to the air. G. cooperi, on the other hand, has traditionally 
been treated with the truffles because it grows underground and has a complexly folded 
interior and one or more irregularly oriented openings. These apparently disparate fungi 
are linked by species such as G. clausa, which is hollow like G. arenicola, but grows under- 
ground and has an apical, basal, or lateral opening. 

Geopora is currently placed in the Pyronemataceae, alongside Aleuria, Otidea, Geo- 
pyxis, and many other cup fungi. About a dozen species are known, most of them in the 
mode of G. arenicola. However, G. cooperi seems to be the most common species in Cali- 
fornia. It is said to be a good edible, but I can find no information on other members of 
the genus. 

Key to Geopora 


1. Wall of fruiting body complexly infolded to create numerous canals or chambers inside the 
PPULCT EMO Vee vaerres MER een PPR rena Meena RUS, eMC Oy EER ULE PACT OR A ee cen,. PS 2 
lee Notas above; interior of fruiting body withasimplehollowWe .cags. ssesesees sees es -. 3 


2. Exterior of fruiting body only slightly hairy if at all; odor often sweet or garlicky when fully 
mature; spores ornamented at maturity; often (but not always) growing inside rotten wood 
te ee ee, , One ee ee (see Hydnotrya, p. 848) 


2. Notas above; exterior distinctly hairy or fuzzy; spores smooth .......... G. cooperi, below 
3. Opening or“mouth” of fruiting body irregularly oriented (at top, base, or side); usually growing 
Nd ehe RO Uni  reere Rae OU To OS, WOE ae G. clausa (see G. arenicola, p. 847) 
3. Opening or “mouth” always at top; fruiting body immersed or partly immersed in the ground 
Witittihemeiiwexpoccn (ohedire.?.... . Serre 4 


4, akerulésuntace intenor) orangishtoweddishersometimes yellowistiw.. M2... .- 4... s- eas 
ee, ee. Be G. aurantia & G. pellita (see G. arenicola, p. 847) 


4. Fertile surface white to pale brownish or sometimes drying yellowish .................- 5 
>. Frente bedy upval’cntbroade .............., 2 G. arenosa(see G. arenicola, p. 847) 
o: SPrninebody-4icmmpioide: wet.e.. 20. .cee.eeee & See G. arenicola & others, p. 847 


Geopora cooperi —_ (Fuzzy Truffle) 


FRUITING BODY usually buried or partially buried, round or nearly round (but often 
squirrel-eaten), 2-7 (10) cm broad. Exterior fuzzy or velvety from a coating of light brown 
to dark brown hairs, usually furrowed. INTERIOR white to creamy or yellowish-tan, 
usually streaked with tan or brown, deeply convoluted, the folds often touching each 
other but leaving at least some open spaces or “canals” between them. Odor usually mild, 
but in one form resembling fermented cider. SPORES 18-27 (30) « (10) 13-21 microns, 
broadly elliptical in one form, round or nearly round in another; hyaline(colorless) under 
the microscope, smooth, with one oil droplet. Asci usually 8-spored, forming a distinct 
palisade (hymenium) that lines the open surfaces of the folds. 


HABITAT: Solitary, scattered, or gregarious on or in the ground under both hardwoods 


Geopora cooperi. Note the convoluted interior (specimen on left) and fuzzy exterior (specimen on 
right). It is usually found under conifers, often in sandy soil. 


and conifers (but especially the latter); widely distributed in western North America and 
locally common, especially under mountain conifers during the spring, summer, and fall. 
It favors pine in coastal California and pine, fir, or spruce in the Sierra Nevada and else- 
where; in Alaska it has been found under willow and aspen. It develops underground 
but may surface (or be dug up by squirrels) 1n age, and so is often seen by casual collectors. 


EDIBILITY: Edible. Rodents are very fond of it and so are some humans. 


COMMENTS: This is one of our largest truffles and also one of the more distinctive. 
Its telltale traits are the fuzzy brown exterior and convoluted interior. The latter is simply 
a mass of folded tissue (see photograph), with the spore-bearing asci lining the empty 
spaces or “canals” between the folds. The spores are shot out of the asci as in the cup fungi. 
It has numerous synonyms, including G. harknessii and G. magnata. 


Geopora arenicola (Hole In The Ground) 


FRUITING BODY at first closed and buried in ground, then opening at the top and 
becoming more or less cup-shaped at maturity, the margin remaining incurved or often 
splitting stellately (in starlike lobes) tn age; |-4 cm broad. Exterior brown and densely 
clothed with flexible brown hairs that bind surrounding dirt or sand. INTERIOR (fertile 
surface) pallid to creamy or grayish, often becoming yellowish, tan, or brownish in age; 
smooth. Flesh brittle to rather tough. STALK absent or rudimentary. SPORES 23-30 x 
12-17 microns, elliptical to spindle-shaped, smooth, usually with one(rarely two) large oil 
droplets. Ascr lining inner surface of cup, typically 8-spored, not amyloid. 


HABITAT: Scattered to densely gregarious or clustered in sand or silt, disturbed ground, 
etc., usually tmmersed tn the soil with only the mouth showing; widespread but not 
common, or at least not often noticed. I have found it once in our area, in the spring. 


EDIBILITY: Academic— it ts practically tmpossible to get rid of the sand or dirt! 


COMMENTS: Better known asSepultaria arenicola, this species looks ltke a hole in the 
ground oran insect burrow or worm tunnel(see photo on p.935). In old age it is clearly cup- 
like, however, and often splits into lobes (as shown in photo). The hairy brown exterior 
distinguishes it from Sarcosphaera crassa and other cup fungi that develop in the ground, 
and relates it to G. cooperi, which has a complexly folded rather than hollow interior. The 
fuzzy brown hairs can be seen witha hand lens by gently brushing away some of the dirt. 
Other species: G. longii of theS outhwest is similar but has nearly round spores; G. arenosa 
is also similar but much smaller; G. aurantia is similar but has a reddish to orange or 
egg-yellow interior and rigid hairs on its exterior; G. pellita has a yellowish to pale orange 
interior, but its hairs are not rigid; G. clausa(=Hydnocystis californica) has a fuzzy brown 
exterrorand its mouth is oriented randomly with respect to the fruiting body(t.e., at the top, 
bottom, or side). It usually grows underground, but Is rare in our area. 
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HYDNOTRYA (Wood Truffles) 


Small to medium-sized woodland fungi found in soil or very rotten wood. FRUITING BODY 
roundish to lobed or brainlike. Exterior variously colored, smooth toscurfy or occasionally slightly 
fuzzy, but not conspicuously hairy or warted. INTERIOR variable in structure, sometimes com- 
posed of a single chamber, but more often with several to many chambers or canals formed by 
complex infolding and fusing of the outer wall. STALK and columella absent; mycelial tuft also 
absent. SPORES round to elliptical or cubical, smooth at first but becoming roughened, warted, 
ridged, pitted, or spiny at maturity; yellowish to brown under the microscope. Asci typically borne 
in a palisade (hymenium) lining the chamber(s) or canals, not amyloid. 


THE fruiting bodies of this genus are extremely variable in size and shape. Some species 
are hollow inside, others are complexly folded. All have open canals or chambers, non- 
amyloid asci, and spores which suggest a kinship to the elfin saddles and false morels 
(Helvellaceae). Geopora exhibits a similar range of variation, but has a hairier or fuzzier 
exterior and smooth spores. Genea and Genabea differ in having a distinctly warted 
exterior and interior. 

Hydnotryas are sometimes called “wood truffles” because several species can fre- 
quently be found inside rotten wood (they also grow in soil). As pointed out earlier, the 
fact that they grow inside wood does not necessarily mean they are wood-rotters. Rather, 
they could be associated with tree rootlets that penetrate the wood in search of moisture. 

A dozen species of Hydnotrya are known; half occur in North America. They are fairly 
common in the Sierra Nevada and other mountain ranges, but rare or absent in coastal 
California. A single species is described here and several others are discussed. 


Key to Hydnotrya 


I. Exterior of fruiting body brown to dark brown to dark reddish-brown; interior complexly 
folded or convoluted; odor often strong (sweet or garlicky) when fully mature; spores round 


(but oftenknobby) ........... H. cerebriformis & H. tulasnei(see H. variiformis, below) 
I. Exterior whitish to buff, cinnamon-buff, pinkish-cinnamon, or sometimes brown; interior 
complexly folded ora simple hollow; odor not usually as above; spores elliptical ........ 2 


2. Interior usually a simple hollow; spores often cubical; usually found in ground ............ 
ee Sk gh ee eee H. cubispora (see H. variiformis, below) 
2. Interior ranging from a simple hollow to complexly folded; spores not cubical]; found in ground 


On tnside mole Maw OOCdmmanren. ks ts sks es ce. ee er 3 
3. Asci with amyloid tips; common in coastal California ......... (see Peziza & Allies, p. 818) 
3. INetasibevervascmmotamplods.”...°.". 2 3 = H. variiformis & others, below 


Hydnotrya variiformis 


FRUITING BODY 0.7-4 cm broad, round to somewhat flattened, depressed, or lobed. 
Exterior minutely velvety, whitish to creamy to buff or yellowish to cinnamon-buff or 
brownish, not warted. INTERIOR variable in configuration, but small specimens often 
containing a simple cavity with a prominent opening, and larger ones usually with several 
chambers or narrow, branching canals formed by crowding and infolding of the outer 
wall; canals usually empty but their sides often fused; white or pallid, but the hymenium 
(fertile tissue) often brownish to pinkish-orange at maturity. SPORES 32-36 x 24-28 
microns, elliptical, smooth becoming minutely pitted and wrinkled at maturity, yellowish- 
brown under the microscope. Asci borne ina palisade (hymenium) that lines the canals or 
cavity, typically 8-spored. 


HABITAT: Solitary or in groups in soil or inside very rotten wood under conifers; oc- 
casional (along with HA. cerebriformis—see comments) in the Sierra Nevada, Cascades, 
and other western mountains. It fruits in the spring, summer, and early fall. 


EDIBILITY: Edible? I can find no specific information on it. 
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COMMENTS: This species and H. cerebriformis (see below) can usually be told in the 
field by their fondness for growing inside rotten wood plus their complexly folded interior 
(at least in large specimens) and non-amyloid asci. The exterior lacks the warts of Genabea 
cerebriformis and the brown hairs of Geopora cooperi. H. cerebriformis is similar to 
H. variiformis and grows in similar habitats. It has a more consistently complex or con- 
voluted interior (not unlike that of Geopora cooperi, shown on p. 847), is usually slightly 
darker than H. variiformis (dull reddish-brown to dark purple-brown), typically has a 
strong garlicky odor when mature, and has round, minutely spiny spores. A. tulasneiisa 
widespread odoriferous species that is very similar to H. cerebriformis; itis also brown to 
reddish-brown, but has coarsely warted spores. H. cubispora is a widely distributed, 
brownish to pinkish-cinnamon, usually terrestrial species with a more or less hollow (but 
lobed) interior and spores which are often cubical. H. michaelis (=H. yukonensis) is a 
rather rare northern species with elliptical warted spores and a convoluted interior. 


GENEA & GENABEA (Geode Truffles) 


Small underground woodland fungi. FRUITING BODY round to strikingly lobed or brainlike, 
usually with one or more openings to the interior. Exterior minutely warted, variously colored, 
bald or with hairs. INTERIOR usually warted; hollow or with empty, mazelike canals formed by 
infolding or inward projections of the outer wall. ST ALK and columella absent, but basal tuft of 
mycelium often present in Genea. SPORES round to elliptical, warted or spiny at maturity (but 
Ornamentation may dissolve in KOH or Melzer’s reagent!), pale or colorless (Genea) to brown 
(Genabea) under the microscope. Asci arranged in a palisade (hymenium) lining the surfaces of 
the inner cavity or canals; typically 8-spored, not amyloid. 


THESE small truffles are easily recognized by their finely warted, often lobed fruiting 
bodies with a hollow or partly hollow, warted, geode-like interior. Geneas typically have 
a single, often irregularly shaped cavity and warted spores, while Genabeas usually 
have a more complex or mazelike interior and spiny spores. In addition, the western 
species differ in color: reddish to brown or black in Genea, white or creamy in Genabea. 

The origins and affinities of Genea and Genabea are unknown; together they form the 
family Geneaceae. Both are fairly common, at least in California. They seem to fruit closer 
to the surface of the ground than many truffles and also have an earlier season, appearing 
in late November in our area and continuing on into the spring. I can find no information 
on their edibility. Their small size is hardly an asset, but they seem to be very popular with 
our local wild pigs. (You can sometimes find them where pigs have been foraging.) Genea 
has over 20 known species, whereas Genabea includes only a handful. Three Geneas and 
one Genabea are described here and several others are keyed out. 


Key to Genea & Genabea 


Exterior of fruiting body or at least the “mouth” with brown hairs .................00-- 2 
e200) ii i an as ns ee ee 3 


“Mouth” of fruiting body fringed with stiff hairs Genea kraspedestoma (see G. arenaria, p. 851) 
VOLES CV i ie oe oo a a a Genea arenaria & others, p. 851 


Exterior distinctly reddish; interior often reddish- or pinkish-tinged Genea intermedia, p. 851 
Not as above (but exterior may be very dark reddish-brown) .............. 00-2 e ee eees 4 


Exterior of fruiting body dark reddish-brown to dark brown to almost black when fresh .. 5 
Exterior white to buff, yellowish, light brown, or medium brown whenfresh ............ 6 


FPoundimn West: smores warted © 09. ie... .. Genea harknessii & others, p. 850 
Found in eastern North America; spores spiny Genabea fragilis (see G. cerebriformis, p. 851) 


DAWN PR YW NN Ho 


Exterior of fruiting body white to creamy or pale yellow; interior usually complex (mazelike or 
with many separate chambers); spores spiny ...... Genabea cerebriformis & others, p. 851 
Exterior light yellow-brown to light brown or brown; interior usually a single cavity (but the 
cavity often convoluted); spores warted ....... Genea compacta (see G.harknessii, p. 850) 


= 


Many geode truffles look like bits of knobby coral. This one is Genea harknessii. (Herb Saylor) 


Geneaharknessii (Dark Geode Truffle) 


FRUITING BODY underground, 0.5-2.5 cm broad, round to flattened to very knobby 
and irregularly lobed, usually with an apical opening to the interior and a tuft of mycelium 
at the base. Exterior dark reddish-brown to dark brown to dark gray or black (but often 
with a thin whitish covering of hyphae when very young), divided into small, often pyra- 
midal warts. INTERIOR basically hollow, but often interrupted by irregular projections 
of sterile tissue from the outer wall; inner surface of wall warted and dark brownto blackish 
or bluish-gray; sterile tissue white to grayish. SPORES averaging 24-28 = 22-27 microns, 
elliptical to nearly round, hyaline (colorless) under the microscope, smooth at first but 
finely warted at maturity. Asci 8-spored, arranged in a palisade (hymenium). 


HABITAT: Solitary to gregarious in humus or soil under oak, manzanita, coyote bush 
(Baccharis) and other trees and shrubs; known only from the west coast. It is fairly com- 
mon (for a truffle) in California in the winter and spring, especially in February-March. 
I’ve found this species, G. gardneri, and G. compacta (see comments) under live oak. It 
also occurs in the Sierra Nevada. Like other Geneas, it often grows just below the ground 
or on the soil surface beneath the humus, and 1s difficult to see because of its color. 


EDIBILITY: Prized by pigs, but I can find no mention of humans eating It. 


COMMENTS: The hollow interior and dark warted exterior separate this common 
species from most other truffles. The shape ranges from nearly round to elaborately lobed 
or cerebriform(brainlike). Round specimens are reminiscent of miniature geodes because 
of their warted internal cavity, while the more knobby specimens look like bits of coral or 
piles of intertwined worms (see above photo). Other species: G. gardneri is very similar 
but has larger, coarsely warted spores; it grows under oak in coastal California. G. com- 
pacta is a similar but much paler (brown to yellowish-brown), knobby species with a 
hollow, convoluted interior (see photo below). I have found it several times under oak 
in the spring. It is edible but tasteless. 


Left: Genea gardneri(see comments above). Note black hollow interior (below) and warted exterior. 
(Herb Saylor) Right: Genea compacta (see comments above), a common yellowish to brown, oak- 
loving species. Note knobby fruiting body, large “mouth” (specimen at center), and hollow interior. 
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Genea intermedia (Red Geode Truffle) 


FRUITING BODY underground, 0.5-2.5 cm broad, sometimes roundish(especially when 
young), but more often lobed or knobby, with or without an apical opening to the interior 
and a basal mycelial tuft. Exterior reddish to reddish-brown, vinaceous, or vinaceous- 
purple, the lobes or protuberances superimposed with minute warts. INTERIOR 
basically hollow, but often interrupted by irregular projections of sterile tissue from the 
outer wall; inner surface warted, pink to whitish; sterile tissue also white to pinkish. 
SPORES averaging 36-40 microns, round, finely warted at maturity. Asci arranged ina 
palisade (hymenium), typically 8-spored. 


HABITAT: Solitary to gregarious in soil in woods; known only from Oregon and Cali- 
fornia. It is not uncommon under conifers in the Sierra Nevada in the spring; I have yet 
to find it on the coast. 


EDIBILITY: Unknown. 


COMMENTS: The beautiful reddish, lobed and warted exterior plus the hollow interior 
make this one of the few truffies that can be recognized instantaneously in the field. No 
other Genea is as red, at least in California. (G. harknessii can be dark reddish-brown 
when fresh but soon blackens after picking.) 


Genea arenaria (Hairy Geode Truffle) 


FRUITING BODY underground, !-3 cm broad, usually irregularly lobed or coarsely 
knobby (at least at maturity), with or without an opening to the interior and a basal tuft of 
mycelium. Exterior brown to pale brown, divided into small, often pyramidal warts and 
covered with scattered long brown to dark brown hairs. INTERIOR basically hollow, but 
the cavity usually irregular in shape due to infolding of the outer wall; inner surface finely 
warted and colored like the exterior or paler; sterile tissue whitish. SPORES averaging 
22-32 x (16) 20-24 microns, mostly elliptical, with minute scattered warts. Asci arranged 
in a palisade (hymenium), typically 8-spored. 


HABITAT: Solitary, scattered, or in small groups in soil under trees (mainly live oak); 
known only from California and Oregon. It typically fruits from the late fall through the 
early spring (November-April) and is not uncommon in our area. However, it seldom 
Occurs in quantity and is easily overlooked because of its brown color. 


EDIBILITY: Unknown. 


COMMENTS: This species is best recognized by the highly irregular shape at maturity, 
the hollow (but usually folded) interior, and the presence of hairs on the warted brownish 
exterior. Other species: G. hispidula is a similar species known from eastern North 
America; G. kraspedestoma is a reddish-brown to brownish Californian with a circular 
apical opening that is fringed by stiff incurved hairs; it has small spores(only 12-20 microns 
long) and was originally collected near Almaden, California, under oak. G. compacta (see 
comments under G. harknessii) is also similar, but lacks obvious hairs on its exterior. 


Genabea cerebriformis | (White Geode Truffle) 


FRUITING BODY underground, 0.4-1.5 (2.5) cm broad (but usually under | cm); smaller 
specimens often roundish, larger ones usually quite irregular (knobby, lobed, or brain- 
like) in shape and typically with several openings to the interior; lacking a basal tuft of 
mycelium. Exterior covered by small, more or less conical warts superimposed on each 
knob; white to yellowish-white or yellow-gray. INTERIOR often a single cavity in small 
specimens, but in larger ones usually consisting of a mazelike system of canals formed by 
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infolding and inward projections of the wall; colored more or less like exterior. Odor 
mild or strong. SPORES 28-44 microns, round, smooth at first but covered with long, 
slender spines at maturity; hyaline (colorless) to grayish-yellow (in age) under the micro- 
scope. Asci arranged in a palisade (hymenium), typically 8-spored. 


HABITAT: Solitary to gregarious in soil or humus in woods and under trees; fairly 
common (for a truffle) in western North America under various trees, but especially fond 
of Douglas-fir. In California it fruits, like other truffles, in the winter, spring, and early 
summer. Although small, its light color makes it fairly conspicuous. 


EDIBILITY: I can find no information on it; too small to be of much value. 


COMMENTS: Formerly known as Genea (or Myrmecocystis) cerebriformis, this is one 
of our most distinctive truffles. The yellowish-gray to white color plus the irregularly con- 
voluted and warted exterior and complex interior with open canals (in larger specimens) 
distinguish it. The interior is vaguely reminiscent of Geopora cooperi, but that species is 
much larger and has a fuzzy brown exterior. Other species: Genabea fragilis (the type 
species of the genus) is a blackish species reported from Europe and Quebec; G. spino- 
spora is a whitish species that has been found in Virginia. 


BALSAMIA & Allies (Smooth-Spored Truffles) 


Small to medium-sized underground woodland fungi. FRUITING BODY round to somewhat 
flattened or irregular, often with a depression or cavity leading to the interior. Exterior variously 
colored, warted in Ba/lsamia, warted or smoothin Barssiaand Picoa. INTERIOR solid with sterile 
veins and pockets of fertile tissue (Picoa), or with open or hyphae-stuffed veins or canals (Barssia 
& Picoa); variously colored. STALK and columella absent, but a basal tuft of mycelium sometimes 
present in Balsamia. SPORES smooth at maturity, usually elliptical or elongated but sometimes 
round; colorless under the microscope in Barssia and Balsamia, sometimes brown in Picoa. Asci 
typically 8-spored, not amyloid, arranged in a palisade or randomly imbedded in the tissue. 


THREE genera are treated here: Balsamia, Barssia, and Picoa. They are intermediate in 
aspect between the geode truffles (Genea and Genabea) and the true truffles (Tuber and 
allies). As a unit they are difficult to distinguish in the field because their unifying feature 
is microscopic: the spores are smooth even at maturity. On an individual basis, however, 
the three genera are easier to recognize. For instance, Ba/samiacan be told by the frequent 
presence of a basal mycelial tuft plus its warted exterior and pale (white to yellowish) 
marbled interior. Barssia typically has a broad depression or “mouth” at the top of the 
fruiting body and several open canals which empty into it. Picoa, on the other hand, has 
a solid interior plus a brown to blackish exterior. It is easily confused with the true truffles, 
but has a greener or grayer interior and smooth spores. 

Balsamia, Barssia, and Picoa constitute the family Balsamiaceae, but their relationships 
to other families are unclear. They occur ina variety of habitats and seem to fruit relatively 
early for truffles, at least in our area. All three genera are small; one species from each is 
described here. 


Key to Balsamia & Allies 


1. Interior of fruiting body solid and usually gray to greenish-gray to greenish-blue at maturity; 
exterior slate-violet to black, minutely warted; basal mycelialtuft absent ................ 
Ne PN tear NE eae rE ane oO ig aN A EERE ee RD A Picoa carthusiana, p. 854 

1. Notas above; interior of fruiting body not solid, or if solid then remaining pallid ........ J 


2. Interior of fruiting body with open canals which empty into a broad centraldepressionat or near 
the top of fruiting body; exterior warted or not warted; basal mycelial tuft absent ......... 
et en ee he ee ee mae eS. Pay MAmeT a Barssia oregonensis, p. 853 

2. Not as above; internal veins or canals empty or stuffed with hyphae; exterior finely warted; 
tuft of mycelium often present at base ...............0.00005 Balsamia magnata, p. 853 


EN 


Balsamia magnata. Note marbled or veined interior and finely warted exterior. Unlike Tuber, the 
interior does not darken appreciably at maturity. (Herb Saylor) 


Balsamia magnata 


FRUITING BODY underground, 0.5-2 cm broad, round to somewhat compressed or 
flattened, the apex usually infolded and the base often with a tuft of mycelium. Exterior 
divided into numerous rounded to pointed warts, occasionally with small depressions; 
color variable: bright orange to reddish-brown to brownish-pink or occasionally black 
(but may be whitish when very young). INTERIOR white to pale yellowish, even when 
mature; composed of crowded folds which form mazelike canals, the canals united or 
separated into several chambers and either open or filled loosely with cottony hyphae; 
canals usually converging at the apex or sometimes at several points. SPORES 20-24 x 
12-14 microns, variable in shape (cylindrical to elliptical to nearly round), smooth at 
maturity, hyaline (colorless) under the microscope, usually with three oil droplets. Asci 
mostly imbedded in the tissue between the veins or canals; typically 8-spored. 


HABITAT: Solitary to gregarious (usually the latter) in soil under various trees and 
shrubs (oak, pine, madrone, etc.); common (for a truffle) in California and Oregon in the 
winter and spring; also reported from Arizona. 


EDIBILITY: I can find no information on it. 


COMMENTS: The prominently warted orange to reddish-brown exterior plus the pallid 
interior composed of open or stuffed, often united or converging canals are characteristic 
of this rather common truffle. It is most likely to be confused in the field with Pachyphloeus 
citrinus (which can also be bright orange), but the smooth spores and pale interior dis- 
tinguish it. Pseudobalsamia magnata is an older alias, and the names P. alba and P. 
nigrens have been used for the whitish and black forms (species?), respectively. 


Barssia oregonensis (Depressed Truffle) 


FRUITING BODY |-2.5 cm broad, roundish but usually more or less flattened or slightly 
lobed, typically with a prominent depression or cavity at the top; firm but not hard, without 
a mycelial tuft at base. Exterior smooth to roughened or finely warted, pale ochre-buff to 
orange-cinnamon to brick-red or reddish-brown. INTERIOR composed of empty, un- 
connected, broad or narrow canals, many of which empty into the depression (1.e., more 
or less solid except for the canals); white to pale gray, even at maturity. SPORES 24-36 
x 12-21 microns, oblong-elliptical, smooth, colorless under the microscope. Asci mostly 
8-spored, forming a palisade (hymenium) that lines the canals. 


HABITAT: Solitary or in small groups in soil in woods, associated with Douglas-fir and 
possibly other trees; known only from the West (California, Oregon, Idaho). Like most 
truffles, it is commonest in the spring and early summer. | have yet to find it in our area, 
but see comments. 


EDIBILITY: Presumably edible; I haven’t tried it. 
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COMMENTS: This truffle is best recognized by its color, the frequent presence of a 
prominent depression into which several canals empty, and the white or pallid interior. It 
might be mistaken for a Genea or Genabea, but is differently colored, not as warted, and 
has smooth spores at maturity. An unidentified yellowish to pale orange Barssia witha 
prominent broad apical depression has been found recently in the Guadelupe Mines area 
near Almaden, California (an area as richly endowed with truffles as it is with mercury). 


Picoa carthusiana (Oregon Black Truffle) 


FRUITING BODY 0.5-4.5 (8) cm broad, round or nearly round to slightly irregular, 
without a mycelial tuft at the base. Exterior minutely warted, black to dusky slate-violet. 
INTERIOR more or less solid, composed of large pockets of fertile tissue marbled with 
paler (whitish to buff) sterile veins; fertile tissue whitish to buff when young but becoming 
grayish-green to greenish-blue in age; sometimes exuding a clear latex when fresh which 
slowly (overnight) stains white paper pale violet. SPORES (56) 74-84 x 20-35 microns, 
lemon- or spindle-shaped, smooth, typically with one giant oil droplet at maturity; pallid 
to greenish-yellow becoming brown at maturity (under the microscope). Asci typically 
8-spored, imbedded in the tissue (not forming a palisade). 


HABITAT: Solitary, scattered, or in small groups in soil and humus in woods; known 
from Europe and the western United States. In Oregon and California it favors Douglas- 
fir. In our area it fruits in the spring and summer, but is more common in Oregon, where it 
occurs earlier. It has been found at Point Reyes by Herb Saylor and Dennis Desjardin, 
in July. 


EDIBILITY: Edible and delicious raw, according to truffle connoisseur Gary Menser. 


COMMENTS: In the words of Herb Saylor (Mycena News, May 1983), “The general 
aspect of this fungus is that of a piece of animal dung, with which we frequently confused 
it while making the collection. It is possible that this may be one reason why it is infrequent- 
ly collected, as animal dung of similar size and color was common in the area.” The solid 
interior might lead to confusion with Tuber and allies, but its greenish to grayish color 
at maturity plus the large, smooth, spindle-shaped spores and minutely warted, blackish 
exterior form a distinctive set of characters. 


TUBER & Allies (True Truffles) 


Small to fairly large, underground mycorrhizal fungi. FRUITING BODY round to copiously 
lobed, often hard (especially in 7uber). Exterior sometimes warted in Tuber and Pachyphloeus, 
otherwise not; variously colored. INTERIOR typically solid and firm, usually marbled, often 
waxy, usually white or pallid when young but usually with dark fertile tissue at maturity or pockets 
of fertile tissue separated by paler walls. STALK and columella absent; basal mycelial tuft 
also absent (except in some species of Pachyphiloeus). SPORES ornamented with spines, warts, 
pegs, pits, or ridges at maturity (but smooth when young), round to elliptical in Zuber, round in 
other genera; /ight to dark brown at maturity. Asci typically 1-6-spored in Tuber, 4-8-spored in 
other genera, randomly imbedded in the tissue between the veins (or sometimes forming a palisade 
or hymenium in Pachyphloeus and Choiromyces); not amyloid. 


THE “true” truffles or “earth nuts,” as they are sometimes called, can be told from other 
truffles by their solid, marbled interior and ornamented spores. There are two families, 
the Tuberaceae(with one principal genus, Tuber) and the Terfeziaceae. Tuber is the largest 
and most famous genus of truffles. It includes the fabled black truffle (7. melanosporum 
—see photo on p. 842) and white truffle (7. magnatum) of Europe as well as a number of 
species endemic to North America. Tuber is an easy genus to recognize. The fruiting body 
is hard and easily mistaken for a small rock or acorn. The interior is solid and marbled 
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(typically whitish when young but become brown or black with white veins at maturity), 
and has the consistency of wax, 1.e., it flakes or chips like a candle. The exterior of the 
fruiting body is smooth in some species and warted in others, and may or may not be lobed. 
Microscopically, Tuber is distinct by virtue of its relatively large, round to elliptical, geo- 
metrically-patterned spores and one- to six-spored asci that are imbedded randomly in 
the tissue between the veins. However, most species of Tuber are practically indistin- 
guishable from each other when young (i.e., without mature spores) and not much easier 
to differentiate at maturity. A few are distinctive in color, odor, and habitat, but most can 
only be identified by examining the spores under the microscope. Even then it isn’t easy, 
because the ornamentation of the spores changes as they mature and the size is notoriously 
variable (a one-spored ascus tends to produce significantly larger spores than a two- or 
four-spored ascus in the same fruiting body). In other words, Tuber may be an easy genus 
to recognize, but the identification of its species often requires the services of a specialist. 
The second family of “true” truffles, the Terfeziaceae, encompasses five genera. Micro- 
scopically these genera differ from 7uber in several respects (see the key), but they can 
often be told in the field on an individual basis. Pachyphloeus, for instance, has a more or 
less round, warted fruiting body with a grayish-olive to blackish-olive interior marbled 
with paler veins, and it often has a tuft of mycelium at its base; Delastria, onthe other hand, 
is often pink- or reddish-tinged; Terfezia is partialto sandy soilinarid orsemi-arid regions; 
Hydnobolites has a very distinctive gristly or fatty texture and pale color, while Choiro- 
myces is even harder than 7uber and tends to be rougher and more copiously lobed. 


Tuber is a fairly sizable genus, with about 60 known species and an equal number of 
synonyms. Roughly half of these species occur in California and Oregon, making the west 
coast the best truffle territory in North America. Tubers take an inordinately long time 
to mature—several weeks or even months. In our area they typically begin developing in 
the winter, which means they mature in the spring (March-June), after most other mush- 
rooms have long departed. They are mycorrhizal with both hardwoods and conifers, but 
are particularly abundant under oak and Douglas-fir. Some of our species (e.g., T. 
gibbosum) are good edibles, though not as distinctively flavored, perhaps, as their Euro- 
pean counterparts. Many other North American species have yet to be tried. As already 
mentioned, differentiating the various species can be extremely difficult. Fortunately, 
none are known to be poisonous. Alas, the famous European truffles (T. magnatum, 
T. melanosporum, T. aestivum) do not seem to occur here, though special truffle hounds 
have been flown in from Italy to look for them. 

Terfezia is the largest genus in the Terfeziaceae. However, its dozen or so species occur 
mostly in southern and/ or arid regions, and have yet to be found in California. The other 
four genera in the Terfeziaceae are very small. Little is known of the edibility of the North 
American representatives, but Terfezia arenaria, a large (5-12 cm) Mediterranean species 
that grows in sandy soil (often with rock rose or Cistus) is prized in Islamic countries and 
was a favorite with the Romans and Greeks. Four common Tubers and three members of 
the Terfeziaceae are described here, and several others are keyed out. 


Key to Tuber & Allies 


1. Fruiting body white or pale-colored when fresh; interior with a very distinctive gristle-like 


leicme ee < se ES Gh a ps ee Oe aes os Hydnobolites californicus, p. 857 
Notas anys, 1miCnnOrTOWotismleaMIG uk pe eee eee ee tod es ods eek en wees aden a 2 

2. Exterior of fruiting body black to slate-violet or greenish-black, usually warted; interior usually 
preenish, erayish,.or blackish at maturity (with palerveins) ..........24..2..0e6.s-0ee 3 

Oy Notwih ae Ve tedic sme, Me wee cs Mn. EE os ok oo bas peewee need hea ss 4 


Spores smooth; widely distributed, but on west coast occurring mainly with Douglas-fir ... 
een Ce A Booka ca dee a eee ee ee ee. genre (see Balsamia & Allies, p. 852) 
3. Spores ornamented at maturity; found mainly in eastern North America and Europe ....... 
Re ee re ne eee Pachyphloeus melanoxanthus (see P. citrinus, p. 856) 
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4. Exterior of fruiting body usually warted and often brightly colored; interior either remaining 
pallid at maturity or becoming olive to grayish to blackish with paler veins; mycelial tuft often 


present at base of fruiting body; spores smooth or ornamented with spines or pegs ...... 5 
4. Notas above; mature interior usually brown to reddish with white veins (but usually pallid when 
young); exterior warted or not; mycelial tuft usually absent; mature spores ornamented .. 6 
5. Spores smooth; interior whitish or pallideveninage ........ (see Balsamia & Allies, p. 852) 
5. Spores ornamented with pegs at maturity; interior pallid when young but becoming olive, 
prayish, On darken at maturity | o.oo Pachyphloeus citrinus & others, below 
6. Exterior of fruiting body covered with warts (warts often small) ............ 0.000 eee aee 2 
6. Exterior of fruiting body smooth, cracked, downy, pitted, etc., but not warted .......... 8 


7. Found in eastern North America; exterior tawny becoming distinctly reddish or brown at 
maturity; interior usually brick-red or reddish-brown with paler veins (at maturity) ....... 
Ome. ee LO es AA Nh ED ne T. canaliculatum (see T. gibbosum, p. 858) 


7. Notas above; found in western North America 7. murinum & others (see T. gibbosum, p. 858) 
8. All ofthe spores round at maturity and alveolate (pitted-reticulate) ..................4. 9 
8. Spores spiny or alveolate at maturity, at least some of them elliptical or broadly elliptical 10 
9. Fruiting body 1-10 cm broad, often lobed and very hard; spores with numerous small pits 
like those-onagmolt ball 2... bec et yee ee Choiromyces alveolatus, p. 858 

9. Notas above; fruiting body |-3(5) cm broad; exterior often with minute white hairs or patches of 
Igebe acs) (Ue orm 910" 2151615) |") Meee ee generar tern ere Me ty ee tena Reto eer enna T. californicum & others, p. 860 

10. Associated with Douglas-fir; odor often garlicky when mature and the peridium (skin) often 
cracking in age; spores alveolate (pitted-reticulate) ................. T. gibbosum, p. 858 

HO, UNOU AS ED ONS tecwrrrass. nxn enennte ate ett cmermncs , mamas ema 1] 
11. Found in Texas and along the Gulf Coast ........... T. texensis (see T. gibbosum, p. 858) 
PP AlGivaseOvce pee ae ree eae oak eae ee eer. ar eee re 12 
12. Spores spiny; exterior of fruiting body brown to cinnamon-colored when mature (but usually 
gle le Value HNO | rere us tao ttt aan «nigh etic Sue er a ane ert Ue nee T. rufum, p. 861 


12. Spores alveolate (pitted-reticulate); exterior of fruiting body usually some shade of brown or 
yellowish-brown when mature, but sometimes reddish-brown (especially when old) ....... 
eee Ra Maat tee: Serta T. separans & many others, p. 859 


Pachyphloeus citrinus (Berry Truffle) Color Plate 213 


FRUITING BODY underground, 0.5-3 cm broad, more or less round (spherical) to 
slightly lobed or tapered below, firm but not hard; apex often with a depression, circular 
furrow, or cluster of furrows; base often witha tuft of mycelium. Exterior usually divided 
into polygonal warts; color variable, but usually bright to dull orange to brown. IN- 
TERIOR more or less solid, composed of sterile veins which often converge toward the 
apex or depression and form elongated pockets of fertile tissue between them; entirely 
whitish when young, becoming grayish to grayish-olive with paler (white to yellowish) 
veins, and eventually becoming dark olive to blackish with yellow to pale olive veins. Odor 
of mature specimens sometimes pungent (“like rotting weeds”—Herb Saylor) after col- 
lecting, at other times mild. SPORES (11) 13-21 microns, round, smooth and hyaline 
(colorless under the microscope) at first, becoming spiny, and at maturity the spines 
enlarging into broader, conical to truncate warts or “pegs” that look like miniature golf 
tees; usually yellowish at maturity. Asci typically 8-spored, forming anirregular palisade 
(hymenium) along the sterile veins and/ or randomly imbedded in the surrounding tissue. 


HABITAT: Solitary to gregarious in soil under both hardwoods and conifers; very widely 
distributed (throughout most of North America and Europe). In our area it fruits, like 
other truffles, in the winter, spring, and early summer. I have found it several times under 
tanoak and madrone in June and July, and it has turned up repeatedly under live oak in 
the Guadelupe Mines area near Almaden, California. 


EDIBILITY: Specimens I sampled had little taste, but were immature. 
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COMMENTS: This species appears to be one of the most widespread of all the truffles. 
The combination of orange to brown, warted exterior and solid, grayish-olive to blackish 
interior is distinctive. The “pegs” on the spores are also unusual—at maturity each is 
usually tipped with a small depression that makes it look like a golf tee. The fruiting bodies 
are not nearly as hard as Tubers, and are usually rounder. Local material is usually bright 
orange when immature and has the aspect of a madrone berry(see color plate) or the fruit 
from a strawberry tree (a European madrone). Other species: P. virescens is said to be 
similar, but has a dull green exterior and yellower interior. It was originally collected in 
Los Gatos, California, but is also reported from Nebraska! P. melanoxanthus of eastern 
North America and Europe has a black to greenish-black, warted exterior and a grayish 
to blackish interior marbled with hollow or greenish veins (at maturity) and sometimes 
has a short “stalk” of mycelial fibers. P. conglomeratus has slightly amyloid asci. 


Hydnobolites californicus (Gristly Truffle) 


FRUITING BODY underground, 0.5-4 cm broad, roundish to oval, usually lobed or 
folded but quite compact, gristly or fatty and rubbery in texture (especially the interior), 
not hard. Exterior often roughened but lacking warts, whitish to buff or dingy yellowish, 
often becoming ochre-tan or dingy brown in age or as it dries. INTERIOR more or less 
solid, with several narrow, meandering sterile veins or canals; white to slightly grayish, 
but often discoloring brown when cut and dried or in old age. Odor mild or sometimes 
musty at maturity. SPORES 14-18 (24) microns, round, very coarsely alveolate at 
maturity, the ridges of the alveoli(pits) projecting like needles from the edges of the spore; 
hyaline (colorless) to yellowish or pale brown under microscope. Asci mostly 8-spored, 
imbedded in the tissue between the veins, not arranged in a palisade (hymenium). 


HABITAT: Solitary, scattered, or in groups or pockets of several individuals in soil and 
humus under trees and in woods. As its name implies, it was originally discovered in Cali- 
fornia, but appears to be widely distributed in North America. In our area it is fairly com- 
mon from January to July under many trees, but especially oak. 


EDIBILITY: Prized by slugs, despised by humans. The textureis fatty but the flavor is not. 


COMMENTS: This truffle is easily recognized by its pale color and gristly or fatty con- 
sistency. The latter feature is particularly striking and almost without parallel among 
the truffles. The interior is whitish except in old age and the fruiting body is never as hard 
asa Tuber. The very coarsely alveolate spores are also diagnostic. Other species: H. cere- 
briformis of Europe is said to have larger spores; it has also been found in Iowa. 


Hydnobolites californicus. Note pale color and lobed fruiting body. 
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Choiromyces alveolatus (Hard Truffle) 


FRUITING BODY usually underground, (0.5) 1-10 cm broad, nearly round or more 
often lobed or knobby (potato-like); very hard, without a mycelial tuft at the base. Exterior 
usually roughened or minutely downy, whitish when very young becoming yellowish to 
tawny, brown, or rusty-brown inage. INTERIOR more or less solid and very firm, consis- 
tency rather like hard wax; at first white or pallid, but becoming marbled with darker 
(yellowish to orange, yellow-brown, or rusty-brown) veins or chambers which are usually 
solid but occasionally empty. Odor mild or distinctive (see comments). SPORES 20-30 
(36) microns, round, smooth at first but covered with numerous rounded pits (alveolate) 
like a golf ball at maturity; yellowish to brown under the microscope. Asci mostly 8-spored 
(but many appearing 1-4-spored in younger specimens), arranged in a palisade (hy- 
menium) lining the veins or chambers (but see comments). 


HABITAT: Solitary to gregarious in soil under trees and in the woods; known only from 
western North America, occasional (if you're looking for truffles) in the late winter, spring, 
and early summer. It is particularly numerous in the Sierra Nevada, but also occurs along 
the coast. Like the Tubers, it takes several weeks or months to mature. 


EDIBILITY: Tempting and probably edible, but I can find no mention of anyone eating it. 


COMMENTS: This is a variable species as evidenced by its plethora of pseudonyms (e.g., 
C. cookei, Piersonia alveolata, P. bispora). \t is likely to be mistaken fora Tuber because 
of its solidity, but microscopic examination reveals that the spores are finely pitted like 
golf balls and the spore-bearing cells (asci) are arranged in nests or a palisade rather than 
being randomly imbedded in the tissue. (Apparently the spores tend toform first in“nests” 
which represent the inner termination of the veins; it is only in older specimens that they 
line the entire lengths of the veins.) It is one of our largest truffles, capable of attaining the 
size of a fist! The odor is sometimes distinctive. Helen Gilkey says of one collection: “Odor 
at first resembling desiccated coconut, changing as[it] dries to that ofstrongcream cheese.” 


Tuber gibbosum (Oregon White Truffle) 


FRUITING BODY usually underground, 1 .5-5 (8) cm broad, nearly round to irregularly 
knobby or potato-like; firm or hard, without a basal mycelial tuft. Exterior minutely 
downy or irregularly roughened but not warted, whitish when young becoming pale buff 
to tan or brown, then usually developing darker (reddish to purple-brown) areas when 
fully mature; often cracking in age. INTERIOR solid, marbled, crisp; whitish when 
young, the fertile tissue becoming brown to dark brown to brick-red when mature, the 
meandering sterile veins remaining whitish. Odor usually strong and garlicky when fully 
mature. SPORES 35-52 x 17-40 microns, elliptical or elongated, reticulate-alveolate 
(ridged and pitted with shallow depressions) when mature but smooth when very young; 
dark yellow-brown to brown under the microscope when mature. Asci mostly I|- to 
6-spored, randomly imbedded in the tissue between the veins. 


HABITAT: Solitary, scattered, or gregarious in woods and at their edges, associated 
mainly if not exclusively with Douglas-fir (usually trees between the ages of 8 and 65 
years); found from California to British Columbia, but especially common in Oregon. 
Although it normally grows underground, I have found specimens on the surface. (They 
were probably dug up by squirrels, then rejected for reasons known only to squirrels.) 


EDIBILITY: Edible and choice, but widespread collecting can be destructive! It smells 
like the white truffle of Europe (7. magnatum), and some people proclaim it just as good. 
It can now be bought—for a slight/y more reasonable price than 7. magnatum. 


COMMENTS: Species of Tuber are often difficult to identify in the field, but this one 
can be told by its growth with Douglas-fir, relatively large size (when mature), tendency 


Left: Choiromyces alveolatus (p. 858). This specimen is over 5 cm broad! (Herb Saylor) Right: Close- 
up of the marbled interior of a mature Tuber separans. When young the interior is whitish. Other 
Tubers have very similar interiors. See next page and color plate for views of exterior. 


to develop cracks in age, and strong garlicky odor (when present). Like other Tubers, 
it has a marbled white-and-brown(or reddish-brown) interior when mature. The narrowly 
elliptical spores are also very distinctive, providing you havea microscope. Other species: 
T. besseyi is similar, but has an “olive-buff”’ exterior and slightly longer spores. 7. canali- 
culatum is a sizable choice edible with a distinctly warted, brown to reddish or tawny 
exterior. It is found in the summer and fallin eastern North America(a region not known 
for its truffles). Several western truffles also have a warted exterior (e.g., 7. murinum, 
T. linsdalei, T. gardneri, and T. harknessii), but they are difficult to distinguish without 
a microscope. T. texensis (of Texas, naturally) should also be mentioned. For other species 
with elliptical, alveolate spores, see 7: separans. 


Tuber separans (Acorn Truffle) Color Plate 212 


FRUITING BODY underground, very firm or hard; (0.7) 14.5 cm broad, round to oval 
or sometimes lobed (potato-like), but usually with no more than three major lobes; lacking 
a basal mycelial tuft. Exterior smooth to very minutely roughened but not warted; whitish 
when very young but soon becoming uniformly pale brown to dingy yellow-brown(about 
the color of an oak gall), then eventually developing dark reddish-brown to dark brown 
areas (or darkening overall) as it reaches full maturity. INTERIOR solid, very firm and 
crisp, flaking or chipping like wax, marbled; white when young, the fertile tissue becoming 
light brown and then dark brown with age and the meandering sterile veins remaining 
whitish. Odor at maturity slight, difficult to describe. SPORES (30) 34-58 * 28-50 (56) 
microns, broadly elliptical to round, brown and alveolate (pitted-reticulate) at maturity, 
with few to many pits. Asci 1-4 (6)-spored, imbedded randomly in tissue between veins. 


HABITAT: Widely scattered to gregarious in soil under oak and other hardwoods; known 
only from the west coast, fruiting mainly in the spring and early summer (at least in our 
area). I have found more than sixty specimens growing together in loose soil, associated 
with tanoak or possibly madrone, in June and July. 


EDIBILITY: Edible. It is mild or slightly nutty like Boletus edulis, but much crisper. 
Slice it thinly and saute very briefly (about one minute) or the flavor will be lost. 


COMMENTS: The above description is drawn from a single large collection made near 
Santa Cruz, California, and thus may not represent the full range of variation within the 
species. The yellowish to brown color of the hard, marble- to walnut-sized specimens was 
quite constant, and they were frequently confused with acorns buried in the duff (see 
photo on p. 860). The growth with hardwoods and lack of a strong odor at maturity distin- 
guish it from 7. gibbosum, while the exterior is not pubescent as in 7. californicum 
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Can you find the acorn among thesé prime examples of Tuber separans? If not, you aren’t alone— 
I didn’t discover it until I’d brought home all of these truffles, which were found under asingle tanoak. 
Many other objects or “ pseudotubers” (rocks, animal dung, etc.) can also be mistaken for truffles! 


and the different color and alveolate spores separate it from 7. rufum. However, there are 
many very similar species with elliptical to nearly round, alveolate spores that can only be 
differentiated with great difficulty. Part of the problem is that there are no up-to-date 
keys available for the North American species, and the spore sizes (an important 
feature) are useful only when correlated with the number of spores in each ascus. In other 
words, the identification of most Tubers is best left to truffle experts such asJames Trappe 
(who identified the above-mentioned collection as T. separans). Among the many other 
Tubers with elliptical, alveolate spores are: JT. monticola, a rare species found under 
conifers in the Sierra Nevada; T. citrinum, also rare, with a smooth, pale yellow exterior 
in youth; 7. dryophilum, a very widely distributed species with smaller, coarsely alveolate 
spores and a yellowish-brown exterior at maturity; 7. levissimum, a thicker-skinned 
species that is also widespread; 7. shearii, with large, coarsely alveolate, broadly elliptical 
spores; and 7. irradians, with many nearly round, coarsely alveolate spores. All of these 
species have spores about the same size as T. separans or smaller. See also T. gibbosum. 


Tuber californicum (California Truffle) 


FRUITING BODY underground, (1) 1.5-3 (5) cm broad, round to oval or more often 
irregularly lobed and/ or pitted; very firm, without a basal mycelial tuft. Exterior minutely 
but evenly pubescent (covered with tiny hairs) and whitish when young, becoming mot- 
tled with darker (olive to dingy ochre to brown) areas as it matures, but usually retaining 
patches of the white pubescence; sometimes cracked in age. INTERIOR solid, firm, 
marbled, chipping like wax, whitish when young, becoming dark brown with large 
meandering white sterile veins at maturity. Odor often distinctive when old (rather cheesy 
or like “gourmet” crackers). SPORES (30) 39-52 microns, round, alveolate (reticulate- 
pitted), brown at maturity. Asci1-4(6)-spored, imbedded randomly in flesh between veins. 


HABITAT: Solitary to gregarious in or on soil (but under humus) in woods and at their 
edges; common (for a truffle) in California and Oregon, also reported from Idaho and 
Ohio. In our area it is sometimes abundant under oak in the late winter and spring, but I 
have also collected it on numerous occasions under Douglas-firas late as July. The fruiting 
bodies are often attacked by slugs, nematodes, and fly larvae. 
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Tuber californicum. This common species always has round (spherical) spores, but can usually be 
recognized in the field by the patches of white pubescence on its exterior. 


EDIBILITY: Edible. Some people detect a bitter taste, but the specimens I sampled had 
a very strong mushroomy flavor that would go well in sauces or gravies. 


COMMENTS: The critical feature of this Tuber is its uniformly round(not round toellip- 
tical), alveolate spores. However, it can usually be told in the field by its pubescent or 
downy exterior (use a hand lens!) and tendency to be quite knobby. 7. sphaerosporum 
also has uniformly round spores, but it lacks the pubescent exterior of T. californicumand 
has fewer and larger pits on its spores. It occurs in eastern North America and Gary 
Menser has found it under willow in Colorado. For alveolate-spored species with at least 
some elliptical spores, see 7. separans and T. gibbosum. 


Tuberrufum —_ (Cinnamon Truffle) 


FRUITING BODY underground, 0.5-2.5 (3.5) cm broad, round to somewhat irregular or 
potato-like, with or without one or more furrows; very firm or hard, without a basal tuft 
of mycelium. Exterior smooth or broken up into patches or “eyes” but not conspicuously 
warted, color variable: brown to cinnamon when mature (brown to orange- or reddish- 
brown), usually duller and lighter (whitish to light brown) when young; sometimes with 
whitish, pinkish, or golden areas mixed with darker shades. INTERIOR solid, firm, chip- 
ping like wax, marbled; whitish when young becoming grayish-brown to brown in age; 
sterile veins large, remaining whitish. Odor not very distinctive. SPORES 20-48 x 17-32 
microns, elliptical to nearly round, brown and covered with spines at maturity. Asci 
1-4 (7)-spored, randomly imbedded in the tissue between the veins. 


HABITAT: Solitary to gregarious or clustered beneath the soil under oaks and other 
trees; widely distributed and common. In California it occurs principally with live oak 
and is our most common Tuber. I have collected hundreds of marble-sized specimens 
under oaks in the spring. It also fruits in the late winter, but takes several weeks to mature. 


Tuber rufum (also known as T. candidum) is our most common truffle. The paler specimens in this 
photo are younger, the darker ones older. Note the relatively smooth exterior and marbled interior. 
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EDIBILITY: Edible and fairly good; it has a faintly nutty flavor. 


COMMENTS: Also known as 7. candidum and more exactly called 7. rufum var. niti- 
dum, this common truffle is best told in the field by its modest sizeand brown to cinnamon- 
colored peridium (at maturity), and in the laboratory by its spiny rather than pitted or reti- 
culate spores. The latter feature sets it apart from most other North American Tubers. As 
in other Tubers, the interior is solid and marbled. Other species: 7. harknessii is an oak- 
loving western species with spiny spores and a distinctly warted exterior. 


ELAPHOMYCES (Deer Truffles) 


Small to medium-sized, underground, mycorrhizal fungi frequent/y incrusted with dirt. FRUIT- 
ING BODY round to oval, usually hard and lacking an obvious base. Exterior smooth or more 
often covered with small warts. Peridium (skin) thick (usually 2-5 mm), tough and usually hard. 
INTERIOR a single large cavity soon filled with cottony white tissue that becomes dark (brown 
to black) and powdery at maturity; sterile white bands of tissue often visible in intermediate stages. 
STALK and columella absent; sterile base and mycelial tuft also absent. SPORES usually dark 
brown to blackish at maturity, often so dark under the microscope that the ornamentation is dif- 
ficult to make out; round, ornamented with warts or spines. Asci typically round at maturity (often 
irregular when young), 8-spored, not forming a hymenium, soon disintegrating, not amyloid. 


THESE thick-skinned truffles are unique among the Ascomycetes in having a dark 
powdery spore mass at maturity. The powdery texture, which results from early disinte- 
gration of the asci,* plus the thick skin can lead to confusion with the earthballs (Sclero- 
derma). However, earthballs usually grow near the surface of the ground and have a 
distinct base or point of attachment to their substrate, and are not usually incrusted with 
rootlets (mycorrhizae), whereas Elaphomyces species grow up to 12 inches under the soil, 
lack a distinct base, and are usually incrusted with dirt and mycorrhizae. 

Elaphomyces differs from other truffle genera in several additional respects. The wall 
of the fruiting body, in addition to being thick and hard, is marbled in some species (when 
sectioned). Also, the interior, although apparently homogeneous in old age, is actually 
divided into several large chambers by thick white bands of sterile tissue when younger. 
Finally, Elaphomyces is the only genus of fungi to be parasitized by certain species of 
Cordyceps (see p. 879). For these reasons, among others, Elaphomyces has traditionally 
been separated from other truffles and placed in its own order and family. However, it 
is now thought to be less dissimilar to other truffles than once believed. 

Elaphomyces is mycorrhizal with both hardwoods and conifers. In our area it fruits 
throughout the mushroom season and can even be found in the summer if you look hard 
enough (or dig deep enough!). It is among the most abundant of all underground mush- 
rooms, but is seldom seen or collected, perhaps because the soil-incrusted fruiting bodies 
look like balls of dirt. In Europe, species of Elaphomyces have been used as aphrodesiacs 
and cheap truffle substitutes, but their rindlike skin is too toughand the mature spore mass 
too powdery to be worth eating. Over 30 species have been described, based largely on 
microscopic criteria. Two common and farflung representatives are depicted here. 


Key to Elaphomyces 
1. Fruiting body with a distinct base or point of attachment to its substrate; growing underground 
Oraboveit, spores borne Ommbasidia ........ Meee, pene eee (see Scleroderma, p. 707) 
1. Fruiting body usually lacking an obvious base, but exterior often incrusted with dirt and my- 
corrhizal rootlets; growing underground; spores borne inside asci_ ..............000005 Z 


2. Peridium (skin) marbled when sliced open(as shown on next page) E. muricatus group, p.863 
2. Peridium not marbled whensectioned ...... sew E. granulatus group, p. 864 


*The early disintegration of the asci is a unique and puzzling feature of Elaphomyces that has caused even myco- 
logists to confuse it with Scleroderma. The spores are often highly compressed and irregular in shape while inside 
the asci, presumably as a result of pushing against the ascus wall. It may very well be that this pressure causes the 
asci to pop like balloons! 


Elaphomyces muricatus group, mature specimens. Note how spore mass is dark and powdery in the 
two sectioned specimens (but the central core is still cottony in one of them), and how the exterior of 
central specimen is incrusted with dirt and mycorrhizal rootlets. 


Elaphomyces muricatus group (Marbled Deer Truffle) 


FRUITING BODY underground, 2-5 cm broad, round to oval or somewhat lobed, very 
firm. Exterior yellow-brown to ochre-brown and covered with minute, hard, pointed 
warts that give it a pimpled appearance, but the warts usually obscured by a crust of soil 
and tiny rootlets (mycorrhizae) that is easily stripped or brushed away. Peridium (skin) 
thick (2-5 mm), hard and rindlike, marbled when sectioned (dark brown to purplish- 
brown with whitish to vinaceous-tinged veins). INTERIOR at first hollow, soon stuffed 
with cottony white hyphae, then darkening to grayish, lilac, or purplish and divided into 
chambers by sterile bands, finally become brownish-black to black and uniformly 
powdery. Odor not very distinctive. SPORES 18-30 x microns, round, warted or warted- 
spiny, dark brownto black under the microscope. Asci round to pear-shaped or irregular, 
mostly 8-spored, not forming a palisade (hymenium) and disintegrating soon after the 
spores form (and before they are completely mature). 


Elaphomyces muricatus group. Close-up of a sectioned specimen, showing the thick marbled peri- 
dium (skin). The spore mass (interior) is still cottony and divided into chambers by white sterile tissue. 


Elaphomyces muricatus group. Note how the thick skin is marbled in sectioned specimen at left, and 
how the exterior is finely warted in specimen on right. E. granulatus and its close relatives (not illus- 
trated) look quite similar, but do not have a marbled peridium. 


HABITAT: Solitary to gregarious in soil or duff in woods; widely distributed and fairly 
common (if you’re digging for truffles). It is said to prefer pine woods, but in our area I 
have found it as early as October under Knobcone pine and manzanita and as late as July 
under tanoak and madrone. 


EDIBILITY: Unknown (but see comments on edibility of E. granulatus). 


COMMENTS: This lesser-known cousin of E. granulatus is best told by its marbled 
peridium (see photographs). Like other Elaphomyces species, it is sometimes parasitized 
by Cordyceps, and 1s easily told from other truffles by its thick rindlike skin and dark, 
cottony to powdery mature spore mass (interior). The latter features can lead toconfusion 
with the earthballs (Scleroderma), which, however, do not have a marbled peridium. 
Other species of Elaphomyces with a marbled peridium (e.g., EF. verrucosum, E. varie- 
gatus) differ from EF. muricatus microscopically. 


Elaphomyces granulatus group (Common Deer Truffle) 


FRUITING BODY underground, 2-5 cm broad, round to somewhat oval, very firm. 
Exterior usually covered with small hard warts (but these often hidden by a crust of soil, 
yellowish mycelium, and/or mycorrhizal rootlets); sometimes pallid when young but 
usually pale to dingy ochraceous or yellow-brown. Peridium (skin) rindlike, very firm and 
thick (2-5 mm), showing a very thin yellowish outer layer (when sectioned) and a thick 
white to grayish inner layer that may feature darker (brown) zones, but not marbled. 
INTERIOR at first hollow, soon stuffed with cottony tissue, eventually becoming 
powdery when spores mature; white at first, soon grayish to purplish(and often separated 
into chambers by whitish bands), finally becoming blackish and powdery. Odor not very 
distinctive. SPORES 24-45 (65) microns, round, thick-walled, blackish-brown to very 
dark reddish-brown under the microscope, ornamented with short spines or warts. Asci 
mostly 8-spored, round to pear-shaped, not forming a hymenium, disintegrating before 
the spores are fully mature. 


HABITAT: Solitary, scattered, or gregarious in soil or humus under conifers or less 
commonly hardwoods; widely distributed and very common, but seldom seen by the 
average mushroom hunter because it grows underground. It is usually found 2-3 inches 
(5-8 cm) below the surface, often imbedded in or resting on clay soil at the point where it 
meets the humus layer. In many regions it is parasitized by species of Cordyceps—which 
serve as an above-ground indicator of its presence—but I have yet to observe this in our 
area. It fruits throughout the mushroom season and can sometimes be gathered by the 
bushel. I have found it under hemlock and pine in northern California, and Herb Saylor 
reports prolific fruitings from Mendocino County. Alexander Smith calls it “perhaps the 
most common hypogeous [underground] fungus in North America”—and he should 
know, since he has collected so many of them! 
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ELAPHOMYCES 865 


EDIBILITY: Edible according to some reports, but not choice. In Europe it has been used 
for centuries as an aphrodesiac and truffle-substitute. 


COMMENTS: The thick rindlike skin and purple-gray to black, cottony to powdery 
interior distinguish E/aphomyces from all other underground Ascomycetes. E. granulatus 
and its close relatives differ from the £. muricatus group in havinga non-marbled peridium 
(as seen in sectioned specimens). The earthball genus Scleroderma is similar, but produces 
spores on basidia, usually has a distinct base or point of attachment to the substrate, lacks 
the small hard warts and outer crust of soil and mycorrhizae so frequently found in E. 
granulatus, and usually grows nearer to the ground surface (or often above it). Other spe- 
cies of Elaphomyces witha non-marbled peridium are best differentiated microscopically. 
One, E. subviscidus, hasasmoothskin, dark brown mature spore mass, and smaller spores. 


Earth Tongues a 1 
HELOTIALES nee 


THIS large order includes hundreds of small stalked or cuplike Discomycetes with in- 
operculate asci (1.e., each ascus has a pore at its tip through which the spores are expelled, 
but no operculum or “lid” as in the Pezizales). The most conspicuous members of this 
order are called earth tongues because of their clublike to tongue-shaped fruiting bodies. 
Many others are cup-shaped or disclike, with or without a stalk. 

The larger members of this order are saprophytic on soil, humus, and wood, while most 
of the smaller types are parasitic or saprophytic on plant stems, leaves, and other tissues. 
None are prized edibles, being too small or too tough or too small and too tough to bother 
eating. There are several families and over 150 genera in the Helotiales. These are defined 
largely on the basis of microscopic features, and only a smattering of the larger or more 
colorful species are described here. These have been divided into five groups, keyed below, 
based on the shape and texture of the fruiting body. 


Key to the Helotiales 
1. Fruiting body with a cap and stalk, the cap rounded to convex or wrinkled but not cuplike 
(COMA Ne OmCIOies seme kk ee ee Bs ee ee baw be ha ed ee Pee eae OE 2 
1. Fruiting body variously shaped, sometimes with an enlarged “head,” but without a clearly 
differentiated, Lounded to comvex or whimkled @a) ..... 2... sees co eee eee eee eens. “ 


2. Stalk very thin (usually less than 2 mm); cap bladderlike (hollow), whitish to yellowish; found in 
eastern North America, often clustered; spores borne on basidia (see Aphyllophorales, p. 548) 


2.. @Nopasmibores spores WOimic IMSide SCL... oe a yes os cee et pe eae een deena ees 3 
3. Cap with a sterile underside and an abrupt edge or margin (but the margin usually inrolled or 

BUC Ke@ iii towanrdtphe awl) o.com om. sic ge ms te ee ees eee Leotia& Cudonia, p. 872 
3. Notas above; cap merely an enlarged, differentiated “head” that lacks an abrupt margin and 

St Tall MUMIA CATON aes ce ree le tug eet Pe ee eee Se a 4 
4. Flesh gelatinous or rubbery-gelatinous; fruiting body variously shaped but notclublike, pinkish 

to reddish, purplish, brown, or black; growing on wood ........ Bulgaria & Allies, p. 875 
2 AN Gt AS Qo rs eee ee ee ee one ee eee eee ee ee ee rere eee S 
5. Fruiting body cuplike or disclike, with or withouta stalk ......... Ciboria & Allies, p. 877 
5. Priiting,boed erect, €liblike or with an enlarged of flattened “head” .......7...:......:. 6 
6. Fruiting body with large internal chambers or compartments ..... (see Helvellaceae, p. 796) 
Cee ae eee ae ee ee ee ee, Oe ae ee ee Be beans bees ee ei 
7. Entire fruiting body black or sometimes dark brown; at least some of the spores brown under 


theimmChoscopem: Te nM boceacecne -m@amueeses ea Geoglossum & Trichoglossum, p. 866 
7. Not as above; fruiting body usually lighter or brighter than above; spores hyaline (colorless) 
under the microscope or tinged yellow ....... Microglossum, Spathularia, & Allies, p. 868 
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GEOGLOSSUM & TRICHOGLOSSUM 
(Black Earth Tongues) 


Small fungi usually found on ground or moss, sometimes on rotten wood. FRUITING BODY 
upright, usually clublike, with or without an enlarged “head”; dark brown to black. Flesh thin, 
tough, nor gelatinous. STALK present, usually slender; smooth or velvety. SPORES very long 
and narrow, usually septate, smooth, brown under the microscope (at least some of them). Asci 
typically 8-spored, lining the upper portion of the fruiting body or the “head” if one is present; 
inoperculate and not amyloid, witha pore at the tip. 


THESE attractive little Ascomycetes are easily recognized by their black (or occasionally 
dark brown) clublike fruiting bodies. Their color separates them from the fairy clubs 
(Clavariaceae) and other earth tongues, and they lack the pimpled surface or white spore 
powder so often found in Xy/aria. Their very long(up to 250 microns!) brown partitioned 
(septate) spores are also distinctive. 

Both Geoglossum and Trichoglossumare charter members of the family Geoglossaceae. 
In the more common of the two, Trichoglossum, brown lance-shaped cells called setae 
protrude from the surface of the fruiting body, giving it a velvety texture. In Geoglossum, 
the setae are absent (at least in the fertile portion), and the texture varies from smooth 
to viscid to only slightly velvety. 

The black earth tongues are saprophytic on humus, soil, moss, or occasionally rotten 
wood. Several of the more than two dozen North American species are common, but all 
are difficult to distinguish from their surroundings because of their dark color and small 
size. They are also difficult to distinguish from each other, even with a microscope. For 
this reason, only one representative from each genus is described here. Neither is worth 
eating. 

Key to Geoglossum & Trichoglossum 


1. Flesh usually white; exterior of fruiting body often roughened or minutely pimpled but not hairy 
or velvety; growing on wood (but wood often buried); asci borne in flasklike “nests” (peri- 
thecra imbeddedinthe irutingboady...... .0s. ™. 0504 me (see Pyrenomycetes, p. 878) 

bk, Norasabove 3). Sas... SS. Ere ee eee 2 


2. Surface of fruiting body distinctly viscid when moist, often glistening, nor velvety .......... 
G. glutinosum & others, below 


SS SS SSS SS SSS 


J epee uay Sel oo valsy NORA ESCO NS Sic Mes a a PO OM oe en ins hoe eat 5 

3. Surface of fruiting body (especially stalk) distinctly velvety; fruiting body often (but notalways!) 
with a spadé-shaped or flattened “head” . om. sma =. ..¥.... 82% T. hirsutum & others, p. 867 

3. Notas above; fruiting body not velvety or only very slightly so, usually clublike or twisted, but 
sometimes with a distinct “head” ... G. nigritum & many others (see G. glutinosum, below) 


Geoglossum glutinosum (Viscid Black Earth Tongue) 


FRUITING BODY 1.5-6 cm tall, cylindrical to club-shaped. Upper (fertile) portion 3-6 
mm wide, often flattened or slightly twisted but otherwise not sharply differentiated from 
lower portion (stalk); surface black, smooth, viscid (at least when moist). Flesh tough, 
usually brownish, not gelatinous. STALK occupying lower | / 3-2/3 of fruiting body, 2-3 
mm thick, dark brown to black, viscid when moist, usually smooth. SPORES 60-90 « 4-5 
microns, greatly elongated, smooth, brown under the microscope, with 0-7 (usually 3 or7) 
septa (partitions). 

HABITAT: Solitary, scattered, or in small groups in humus, moss, or sometimes rotten 
wood, usually in the woods; widely distributed but infrequently encountered. P’ve found 
it several times in our area in the late fall, winter, and early spring, but never in quantity. 


EDIBILITY: I know of no one who bothers collecting Geoglossums, but Captain Charles 
Mcllvaine says of this species: “Over a quart found in one patch. Stewed it is delicious.” 


Left: Geoglossum glutinosum. Note all the debris clinging to the viscid fruiting bodies. Right: Geo- 
glossum nigritum (see comments under G. g/lutinosum) is a fairly common species with a clublike or 
twisted fruiting body that is nor flagrantly velvety. 


COMMENTS: This dark earth tongue has many look-alikes (see below), but is one of the 
few species with a distinctly viscid, glistening surface when moist. Similar viscid species 
include: G. affine, rare, with shorter spores; and G. difforme, larger (3-12 cm tall), whose 
spores have 8-15 septa. The genus Geog/ossum also includes many similar dark brown to 
black, non-viscid earth tongues that can only be differentiated microscopically. These 
species are not as velvety as Trichoglossum and do not often have a well-defined “head.” 
Some of the more common and widespread onesare: G. glabrum, asmooth-stalked species 
up to 10 cmtall; G. simile, the most common species in eastern North America, stalk often 
scurfy or minutely scaly; and G. nigritum (see photo), the mostcommon species in ourarea 
(but more widely distributed), with strongly curved paraphyses (sterile cells) whose tips 
are scarcely enlarged. All of these have brown spores, but some Geoglossums have both 
brown and hyaline (colorless) spores, including: G. fallax, whose hyaline spores are non- 
septate; and G. alveolatum and G. intermedium, whose hyaline spores are septate. There 
are also several similar, dark Microglossum species whose sporesare a//hyaline, including: 
Microglossum atropurpureum, fruiting body dark brown to purplish or black; M. 
fumosum, yellow-brown to brown; and M. olivaceum (see comments under M. viride), 
greenish-brown to dark brown with very short spores (10-18 microns long). 


Trichoglossum hirsutum (Velvety Black Earth Tongue) 


FRUITING BODY 2-8 cm tall, cylindrical to club-shaped or more often with a distinct 
“head” (1.e., fruiting body shaped more or less like the tongue ofa bell). Fertile“head” when 
distinct 3-8 mm broad, usually flattened laterally or compressed, oval or elongated to 
spade- or arrowhead-shaped; surface dry, minutely hairy or velvety, sometimes wrinkled, 
black. Flesh thin, tough, usually brownish. STALK thin (1-4 mm thick), more or less 
equal, densely velvety, often twisted or curved, tough, black. SPORES 80-195 (210) = 5-7 
microns, greatly elongated, smooth, brown under the microscope, typically with 15 septa 
(partitions) when mature, but some varieties with consistently fewer or more septa. Both 
stalk and head lined with long brown sterile cells (setae). Asci 8-spored. 


HABITAT: Solitary, scattered, gregarious, or tufted in humus, moss, or soil (or occa- 
sionally on rotten wood), usually in woods; very widely distributed and common. It is the 
most abundant earth tongue in our area, sometimes carpeting large tracts of humus with 
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Trichoglossum hirsutum. Note the often spade-shaped “head” of this common black earth tongue. 
Left: Typical fruiting bodies. Right: These specimens were photographed with a strobe in an effort 
to highlight some of the minute hairs that give them a velvety texture. 


its little black clubs. In seems to favor habitats shunned by other mushrooms (e.g., red- 
wood), and usually fruits in the winter or spring. Like other black fungi, it is difficult to see. 


EDIBILITY: Supposedly edible, but much too tough to be worthwhile. 


COMMENTS: This dainty earth tongue is easily recognized by its black velvety fruiting 
body. In California specimens the fertile portion is usually (but not always) set off from 
the stem as a thickened or flattened, often spade-shaped “head.” The wonderful velvety 
texture is caused by hundreds of minute projecting hairs or spines (setae) and is most 
evident on the stalk, especially in dry weather. Geoglossum species are very similar, but 
are not as velvety and do not normally have such a well-defined “head.” Other species of 
Trichoglossum can only be differentiated microscopically. They include: 7. velutipes, 
with 4-spored asci and mostly 7-11-septate spores; and 7. farlowii, with 8-spored asci 
and 0-5 (usually 3)-septate spores. 


MICROGLOSSUM, SPATHULARIA, & Allies 
(Colorful Earth Tongues) 


Small fungi found on ground, moss, or rotten wood. FRUITING BODY upright, usually clublike 
to spatula- or tongue-shaped, or with an enlarged fertile “head”; variously colored but not dark 
brown to black. Flesh often rather tough, nos gelatinous. STALK usually present, often slender; 
smooth, mealy, minutely scaly, or velvety. SPORES round to elliptical, spindle-shaped, or needle- 
like, smooth, hyaline (colorless) under the microscope, sometimes septate. Asci lining upper part 
of fruiting body or confined to the “head” if one is present; typically 8-spored, not amyloid, with 
a pore at the tip but not operculate. 


THESE earth tongues are more cheerfully colored than Geoglossum and Trichoglossum, 
and their spores are colorless when viewed under the microscope. They may superficially 
resemble the unbranched coral fungi or fairy clubs (Clavariaceae), but bear their spores 
in asci rather than on basidia and usually have a swollen or flattened, fertile “head.” The 
“head,” when present, lacks the abrupt edge and sterile undersurface ofa Leotia, Cudonia, 
or Helvella. 

Four common genera, all members of the Geoglossaceae, are treated here. Among 
these, Spathularia stands out because of its peculiar flattened, fanlike “head” that runs 
down opposite sides of the stalk. Neo/ecta is also distinctive because of its highly irregular 
shape, while Microglossum and Mitrula have more or less clublike fruiting bodies, the 
latter with a clearly differentiated “head.” 
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These earth tongues, like Geoglossum and Trichoglossum, inhabit humus, soil, moss, 


and rotten wood, but do not grow on insects or truffles. None are large enough or tasty 
enough to collect for the table, but several are quite beautiful, and are worth getting to 
know for this reason if no other. One species from each of the four genera is described here; 
several others are keyed out. 


Key to Microglossum, Spathularia, & Allies 


ERM od wae meemOIieeOMSI 4... cic yeas eh ewpe ne oh Gods cee Re shee ce ees petpars py 
FR aU We GAC ei ig ee ee td erat eee aes ony ee A Pea nE NC ee Ret ete a eared a Ee Eh 3 


Fruiting body olive-green to green to dark green or blue-green; stalk often minutely scurfy 
OM SOD ewe. c. . Rann Hane eS ne Panne ean ee eg ort ed ORR OCA Sarit RIC Men IeRTE ren M. viride, p. 870 
Finiting body withionly a.slight'gteénish tinge: stalk SmioGth ...........000 cece eee ees 
eae eee ee ee eee ee eee ee, Ae Microglossum olivaceum (see M. viride, p. 870) 


Fruiting body with a flattened (paddle-like or fanlike) fertile “head” that extends down the 


the stalk on opposite sides (i.e., stalk appears to be wedged into the cap) ............... 4 
Notas above; “head” absent, or if present and flattened then not running downstalk on opposite 
INS, SERRA GRP eo Sea eet Dia ee Oley cre Pree neers eaete) eats Tce array yhrtercree ery ae 5 


Stalk reddish-brown to dark brown and velvety; found mainly in eastern North America 
WS ke ee ee ee Spathularia velutipes (see S. flavida, p. 871) 
Notanalhowemwadespread 2s. .........--B.-. beeen es Spathularia flavida & others, p. 871 


Fruiting body with a small oval or rounded “head” that is sharply differentiated (and often 
differently colored) from stalk; sometimes growing in water ..... 0.0... c cece eee ee eee 6 
Fruiting body lacking a sharply differentiated “head” (but apex may be swollen, flattened, or 
brondenced) wet Monn I WANED 6 en oe ae eg pe eee be pew Cee eee se 8 


Typically growing on submerged sticks in running water (often in cold mountain streams); stalk 
usally DwOwmiSh. ..... 6. c bee eden Vibressea truncorum (see Mitrula abietis, p. 870) 
Notasabove: erowilsanestill water er net in watenatall .... 0.2... a. 854 G Bene ecs H i 


“Head” pinkish-buff to pale flesh-colored to light brown; stalk light to dark brown; found in 
Ul MN ST GOINNG TS, 40.6. oa pee ee dR ae eee Mitrula abietis, p. 870 
“Head” differently colored (often yellow or orange) and stalk often white or pinkish-tinged 
and/or growing in shallow pools or on very wet soil or leaves ........... 0.00 e cece ee eens 
fe WO Cee ee ee eee car ene Mitrula elegans & others (see M. abietis, p. 870) 


Fruiting body pallid to pale ochre or dingy yellowish, always growing on wood; exterior usually 
roughed or minutely pimpled by the projecting tips of perithecia (flasklike nests of asci); rare 
a ae eae A eh rr cen eM A welt ie eae aie ee enor a (see Pyrenomycetes, p. 878) 

Fruiting body differently colored, or if similar incolorthen lacking perithecia; usually terrestrial 


OT MMANMOSS MOMENTS GN POLIEN VOOM! 2.6.6. 6.5 ee ci cee ee ee eds ce Mg) oe 9 
Fruiting body pale yellow to*brght yellow 10 Gramige 2.2.2... ee ee ee 10 
Frit bedi rdihicremibymollored | 24. 66.5 lesb eee ea ee be eee oh ee 2 


Fruiting body clublike and slender, without a broadened fertile “head”; spores borne on basidia 
Pee ee er Tae PRY cr Re Rr arene center Ae We ricco OUR SR re (see Clavariaceae, p. 630) 
Fruiting body usually with a broadened, often flattened fertile “head” or if not, then extremely 
variable in shape (often lobed, forked, flattened, twisted, etc., and usually at least 0.5-2.5 cm 
browd atitive top): Spores Worle INSITUE ASG... ee ee ce ee et cee ee eee ee Hh 


Fruiting body very irregular in shape (often lobed, forked, flattened, twisted, etc.), usually 
yellow and usually found under conifers; spores usually less than 10 microns long, elliptical 
to nearly round»widelydisinibnted ................. Neolecta irregularis & others, p. 871 

Fruiting body regularly clublike (but usually witha broad or flattened “head”), yellow to orange; 
foundmaimnlyan eastern Nosth Amenca; sporesdanganditliin .............. 224+. ..e0e-% 
3, ee ae Microglossum rufum (see Neolecta irregularis, p. 871) 


Fruiting body yellow-brown to dark brown, purplish, or even black; usually slender; spores 
borne inasci . Microglossum atropurpureum & others (see Geoglossum glutinosum, p. 866) 
Fruiting body differently colored (usually paler or brighter than above) and/or thick; spores 
One CURA SIA WS ey Mea ake ko ocho eee PE ee eee (see Clavariaceae, p. 630) 
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Microglossum viride (Green Earth Tongue) Color Plate 214 


FRUITING BODY 1-5.5 cm tall, clublike to tongue- or spatula-shaped (i.e., with an 
enlarged “head” at maturity). Fertile “head” 4-12 mm broad, dark green to pea-green, 
green, olive-green, or even bluish-green, smooth or furrowed, often flattened or com- 
pressed in older specimens. Flesh greenish, rather tough. STALK 2-5 mm thick, colored 
like the head or paler green, usually thinner; surface minutely scurfy or scaly, but some- 
times smooth in age. SPORES 14-22 = 4-6 microns, sausage-shaped to spindle-shaped, 
smooth, hyaline (colorless) under the microscope, not septate or septate only when old. 


HABITAT: Solitary, scattered, or in groups or tufts in soil, moss, and duff under both 
hardwoods and conifers; widely distributed. It is not uncommon in coastal California in 
the winter and early spring, but is often overlooked because of its small size and green 
color. I find it most often under redwood and tanoak. 


EDIBILITY: Too small to be worthwhile. 


COMMENTS: The striking green color sets apart this petite, farflung earth tongue. The 
specimens in the color plate are rather young and club-shaped, but as they grow older their 
“heads” will become flatter (laterally) and more distinct. The minutely scaly or scurfy stalk 
is also distinctive. M. olivaceum is a somewhat similar but smoother species with an olive- 
buff to greenish-brown to dark brown (not truly green) fruiting body and shorter spores. 
I have found it twice in our area, but it is more widely distributed. Other species of Micro- 
glossum are either yellow to orange (see M. rufum under Neolecta irregularis) or brown 
to blackish (see M. atropurpureum and M. fumosum under Geoglossum glutinosum). 


Mitrula abietis (Miniature Earth Tongue) 


FRUITING BODY 0.5-4 (5) cm tall, with a stalk and sharply differentiated “head.” Fertile 
‘head’ 1-7 (10) mm broad and high, roundish to cylindrical (elongated), with a smooth 
surface; pinkish-buff to pale flesh-colored to light brown. Flesh thin. STALK 0.5-3 (4) cm 
long, 1-4 (7) mm thick, equal or tapered slightly, thin, light to dark brown (usually darker 
than cap), smooth or slightly powdered above, often with brown hairs at base. SPORES 
10-14 x 2-2.5 microns, elongated, smooth, not septate, hyaline (colorless) under the 
microscope. 


HABITAT: Scattered to densely gregarious in needle duff under northern and mountain 
conifers; common in western North America in the spring, summer, and fall, but absent 
1 Guba . 


EDIBILITY: Fleshless and probably flavorless. 


COMMENTS: This little mushroom sometimes grows in large carpets on the forest floor. 
The sharply differentiated “head” distinguishes it from most earth tongues and fairy clubs, 
and it is usually smaller than Cudonia and lacks the abrupt cap margin and sterile under- 
side of that genus. M. elegans, sometimes called the “Swamp Beacon,” is a similar, widely 
distributed and common Species that fruits in very wet humus orsoil or onleavesinshallow 
pools. It hasa creamy to bright yellow or pale orange “head” anda white or pinkish-tinged, 
sometimes viscid stalk and can often be found under mountain conifers in the spring and 
early summer. It has long passed under the name M. paludosa, a similar European species 
that differs microscopically. Other species: M. gracilis is a northern and montane species 
with an ochraceous to orange-buff “head”; it usually grows in moss. M. borealis, also 
northern, has a golden-yellow “head” like that of M. elegans, but has elliptical or crescent- 
shaped spores. M. lunulatospora is an eastern springtime, water-loving species with a 
flesh-colored to yellowish “head” and crescent-shaped spores. Vibressea truncorum looks 
like a Mitrula or a miniature Leotia, but usually grows on sticks in running water (often 
in cold mountain streams). It is even smaller than Mitrula and somewhat gelatinous. 
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Neolecta irregularis (irregular Earth Tongue) Color Plate 200 


FRUITING BODY !-7 cm tall, clublike to very irregular (lobed, sparingly branched, 
grooved and twisted, etc.), usually flattened or compressed, 0.4-2.5 cm broad at apex. 
Fertile surface pale yellow to bright yellow or orange-yellow. Flesh white or yellowish, 
rather tough. STALK sometimes absent but usually present as a sterile, pale yellow to 
white base beneath the fertile portion; 1-6 (10) mm thick (usually thinner than fertile area). 
SPORES 5.5-10 « 3.5-5 microns, elliptical to nearly round, smooth, not septate, hyaline 
(colorless) under the microscope. Asci lining at least the upper part of (and sometimes 
the entire) fruiting body. 


HABITAT: Widely scattered to gregarious or occasionally tufted on ground, moss, or 
duff, usually under conifers; widely distributed. Along with N. vite/lina (see comments), 
it occurs throughout much of the West, but is apparently absent in our area. I have seen 
large fruitings under spruce and fir in New Mexico and Oregon in the summer and fall. 


EDIBILITY: In my opinion, not worth collecting. McIlvaine, as usual, dissents: “Those 
fortunate enough to find this species will hunt for itagain assiduously. Even raw, whencut 
in strips, it makes a picturesque and delicious salad.” 


COMMENTS: The bright yellow color and highly irregular shape are usually enough to 
identify this species, which is also known as Spragueola (or Mitrula) irregularis. Club- 
shaped specimens can be mistaken for fairy clubs (C/avulinopsis), but bear their spores 
in asci rather than on basidia, are usually broader, and often have irregularly-shaped 
fruiting bodies growing nearby. Microglossum rufum is a farflung earth tongue with a 
bright yellow to orange fruiting body. It is much more uniform in shape (usually witha 
slender stalk 2-4 mm thick and a wider, flattened “head”) and has much longer spores 
(20-40 microns). It is especially common in eastern North America in the summer and 
early fall. Other species: N. vitellina closely resembles N. irregu/aris, but is slightly smaller 
and paler, and differs microscopically. 


Spathularia flavida (Fairy Fan) 


FRUITING BODY |-10 cm tall, with a stalk and fertile “head.” Fertile “head” very com- 
pressed or flattened laterally, spatula- or fanlike, 1-3 cm broad, decurrent (running down) 
on opposite sides of the stalk; surface (sides) smooth or wrinkled, sometimes lobed or 
contorted or witha notched apex, pallid when young becoming pale yellowto yellow, buff, 
or cinnamon-buff to brownish (or occasionally pale orangish). Flesh white, not gelatinous. 
STALK (1) 2-8 cm long, 2-10 mm thick, variable in shape but often thicker or swollen at 
base, usually hollow; surface smooth to finely mealy but not velvety, white to yellowish or 
colored like the “head” but usually paler, with white to pale yellow mycelium at base. 
SPORES 30-75 (95) x 1.5-3 microns, very long and narrow (needle-like), smooth, with 
One to several septa (partitions) or none at all; hyaline (colorless) under the microscope 
but often yellow-brown in mass, especially when dry. 


HABITAT: Scattered to gregarious or even clustered, sometimes in lines or circles, on 
humus or rotten wood under conifers (especially pine) or sometimes hardwoods; wide- 
spread. It is common in the summer and fall in the Pacific Northwest and Southwest and 
occurs in northern California in the fall, winter, and spring, but I have yet to find it locally. 


EDIBILITY: Said to be edible, but rather tough. Captain Charles McIlvaine describes 
it as “tenacious but tender.” 


COMMENTS: The peculiar flattened, paddle- or fanlike “head” that extends down oppo- 
site sides of the stalk is unique to this little mushroom and its close relatives (see next page). 
It might possibly be confused with Neolecta irregularis or a Microglossum, but is not as 


Left: Spathularia flavida is easily told by its flattened, paddle-like “head.” Note how stalk of central 
specimen appears to be wedged into the “head,” and how fertile surface can be wrinkled or smooth. 
Right: Cudonia circinans (see p. 873). Note incurved cap margin and clustered growth habit. 


brightly colored and has a more consistently compressed “head.” S. clavata is a synonym. 
Other species: S. spathulata is said to be similar but has smaller spores and a somewhat 
darker (yellow-brown to reddish-brown) fruiting body. Its cap ranges from flattened to 
rounded (as in Cudonia) but is fertile over its entire surface rather than just at the top. It 
was originally collected in Big Basin State Park, California, but I have not seen it there. 
S. (=Spathulariopsis) velutipes of eastern North America is a common and distinctive 
“fairy fan” with orange mycelium and a velvety dark brown to reddish-brown stalk that 
may be thicker at the bottom or top, plus a yellow to yellow-brown flattened “head” that 
is covered by a “veil” when very young and often retains “veil” remnants at maturity. 


LEOTIA & CUDONIA 


Small to medium-sized fungi found on ground or rotten wood. FRUITING BODY with a cap and 
stalk, CAP rounded to convex or lobed, the margin often inrolled; surface smooth or wrinkled, 
viscid when moist in Leotia, not viscid in Cudonia; variously colored. Flesh gelatinous in Leotia, 
not gelatinous in Cudonia. STALK smooth or scurfy or minutely scaly, well-developed, variously 
colored. SPORES spindle-shaped or needle-like, hyaline (colorless) under the microscope; some- 
times septate, smooth. Asci lining the upper surface of the cap, typically 8-spored, not amyloid, 
inoperculate, with a pore at the tip. 


THESE two genera are unique among the earth tongues in possessing a well-developed 
and clearly differentiated cap and stalk. The cap is not just a swollen “head” asin Mitrula 
or other earth tongues; instead, it has a sterile underside and an abrupt margin that sets 
it off from the stalk. In addition, Leotia is easily distinguished by its gelatinous to semi- 
gelatinous tissue. Cudonia, in contrast, is fleshy or tough but not gelatinous. It isapt to be 
mistaken for a small elfin saddle (He/vella), but its cap is usually convex or rounded and 
not as dramatically lobed as in that genus. 

Leotia and Cudonia used to be classified with other earth tongues in the Geoglossaceae, 
but are now placed alongside a number of genera (e.g., Bu/garia) in a larger family, the 
Leotiaceae. Both are widely distributed, but only Leotia is common in our area. They 
grow on the ground or on rotten wood, often in groups orclusters. Neither genus is worth 
eating, although Leotia might be useful as a lubricant! Two species of Leotia and one 
Cudonia are described here. 
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Key to Leotia & Cudonia 


1. Flesh gelatinous or semi-gelatinous; surface of fruiting body viscid or slimy when wet .... 2 
l, BP lcainorselatinous sunace Hetmormnally Viseld (2. aD cee eee es 6 


2. sGrowinegenisibmengedisticks in running water stall... Meee eet ae 
ou Ee lll ee (see Vibressea truncorum under Mitrula abietis, p. 870) 


3. Fruiting body small (0.5-3 cm tall), whitish to pinkish or brownish, sometimes with an ochra- 
ceous or lavender tinge; found on rotting hardwoods in eastern North America; rare ...... 
o SUR oh Be Stas See CoS ek 202 lee Neocudoniella (=Leotia) albiceps 


3. Notas above; usually larger; often with yellow, ochre, or greenish shades; widespread .... 4 
q Wapeomsistently and distmetly green orgreemisn ...0.......... 08 ca ee eee eee 3 
4. Cap some shade of yellow, buff, ochre, or cinnamon, at times witha greenish tinge (olive-brown 

ea Mua Mm ge UCR ner ean ere. me, MS cee L. lubrica, p. 874 
om Sialken mite to melliw omorimac s.r . .M.  R  e L. viscosa, p. 874 
5. “StalikpalOencenitowween  .. 2. ed eee Be. me. L. atrovirens (see L. viscosa, p. 874) 
6. Cap yellowish to olive-buff, sometimes with small “veil” fragments on margin; found in eastern 

North America, usually under hardwoods .............. C. lutea (see C. circinans, below) 
©. Mois beve. diticrently colotcd, widespread .. 2... 52k. 2s cue bees bee awe wd eee eee a 


7. Cap creamy to pinkish-buff, cinnamon-buff, vinaceous-buff, pale brown, or occasionally 
darker; found mainly in the late summer and fall; widespread ......... C. circinans, below 
7. Cap pinkish-buff to pinkish-cinnamon to grayish-brown or dark grayish-brown; found in 
western North America under conifers, usually in the spring and summer ................ 
PERSE aT]. Senet wh pa an ner ctain oat e Prmn C. monticola & C. grisea (see C. circinans, below) 


Cudonia circinans (Common Cudonia) 


FRUITING BODY witha cap and stalk. CAP 0.5-2 cm broad, usually rounded orconvex, 
sometimes with a central depression and sometimes convoluted; surface wrinkled or 
smooth, creamy to pinkish-buff, cinnamon-buff, vinaceous-buff, pale brown, or occa- 
sionally darker; margin usually curved down and in toward the stalk. Underside sterile, 
often with radiating veins that extend up from the stalk. Flesh thin but firm, not gelati- 
nous, rather tough or leathery when dry. STALK 1.5-7 cm long, 2-12 mm thick (but 
usually less than 6 mm at apex), equal or more often thicker below, stuffed or sometimes 
hollow in age; drab to dark brown (usually darkerthancap), usually minutely scurfy, often 
longitudinally striate or ridged, especially above. SPORES (28) 32-40 (46) x 2 microns, 
very long and thin (needle-like), smooth, sometimes septate (partitioned), but usually not; 
hyaline (colorless) under the microscope. 


HABITAT: Scattered to gregarious or oftenindenseclustersin humus, soil, and onrotting 
wood; particularly common under conifers, but also found with hardwoods; widely 
distributed. It is said to be the most common member of its genus, but I have yet to find it 
in our area. In the Pacific Northwest it is fairly common in the late summer and fall. 


EDIBILITY: Poisonous, at least raw. It is said to contain high concentrations of MMH 
(see pp. 799 and 893 for details). 


COMMENTS: The small size, convex to somewhat convoluted cap, and non-gelatinous 
flesh are the hallmarks of this species. It is reminiscent of a dry Leotia, butisnotas brightly 
colored. It can also be mistaken for an elfin saddle (He/vella), but the shape is different 
and it often forms dense groups or clusters untypical of He/vella (see photo on p. 872). 
C. monticola is a similar, pinkish-cinnamon to pinkish-buff to grayish-brown westerner. 
It is the largest Cudonia (up to 10 cm high, cap 1-3 cm broad), but has much smaller spores 
than C. circinans (only 18-25 microns long) and afrequently compressed or even somewhat 
saddle-shaped cap. It is common under conifers in northern California and the Pacific 
Northwest, usually in the spring and summer (whereas C. circinans is more frequent in 
the fall). C. grisea also occurs under conifers in the Pacific Northwest, but has a gray to 
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dark grayish-brown or fuscous fruiting body and usually fruits in the spring. C. lutea isa 
yellowish to olive-buff eastern species that sometimes shows “veil” fragments on the 
margin of the cap. It grows scattered to gregarious, usually under hardwoods. 


Leotia lubrica (Jelly Babies) Color Plate 215 


FRUITING BODY witha capand stalk. CAP 0.5-4 cm broad, round to convex to slightly 
lobed or knobby; surface smooth or wrinkled, viscid to slimy when moist (but sometimes 
drying out), buff to yellow, ochre, olive-ochre, orsometimes cinnamon or greenish-brown; 
margin usually curved in toward stalk, often lobed or wavy. Underside sterile, paler. Flesh 
gelatinous (at least the central core), often translucent. STALK 2-8 cm long, 0.3-1 cm 
thick, equal or somewhat thicker below, smooth or scurfy (with minute granules), hollow 
or more often filled with a gel; surface viscid when moist, colored like cap or sometimes 
yellower. SPORES 16-25 x 4-6 microns, spindle-shaped and sometimes curved, smooth, 
hyaline (colorless) under the microscope, septate (partitioned) at maturity. 


HABITAT: Solitary to gregarious or clustered in duff, soil, or very rotten wood under 
both hardwoods and conifers; widely distributed. It is the most common Leotiain North 
America, but is not as frequent in our area as L. viscosa. | usually find it in the winter and 
spring, but in other regions it fruits in the summer and fall. Alexander Smith describes 
finding massive clusters buried in sand dunes! 


EDIBILITY: Harmless but glutinous. It might be more useful as a lubricant than a 
condiment! 


COMMENTS: This farflung fungus is unlikely to be mistaken for any other. The com- 
bination of rounded or wrinkled cap, viscid fruiting body with gelatinous flesh, and overall 
yellowish to ochre-buff color set it apart. Greenish-tinged forms approach L. viscosa, 
and the two species may intergrade. 


Leotia viscosa (Chicken Lips) 


FRUITING BODY witha cap and stalk. CAP 0.5-3 cm broad, round toconvextoslightly 
lobed or knobby; surface smooth or slightly wrinkled, viscid or slimy when moist, dark 
green to olive-green; margin usually incurved toward the stalk, often lobed or wavy. 
Underside sterile, usually pallid or paler. Flesh (at least the central core) gelatinous, 
often translucent. STALK 2-9 cm long, 0.3-1 cm thick, equal or tapered slightly upward, 


Leotia viscosa, young specimens. Note the viscid-gelatinous stalk and flesh. As they mature the caps 
will grow larger. The greenish cap distinguishes this species from L. /ubrica (shown in color plate). 
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smooth, hollow or filled with a gel, viscid to slimy when moist; white to yellow or orange, 
sometimes with minute green dots or particles, especially above. SPORES 16-28 x 4-6 
microns, spindle-shaped and often slightly curved, smooth, usually septate (partitioned) 
at maturity, hyaline (colorless) under the microscope. 


HABITAT: Solitary, scattered, or in groups or clusters in humus or on rotten wood; 
widely distributed. This is the most common Leof/ia in our area. It fruits in the winter and 
early spring under oak and various other trees. 


EDIBILITY: Harmless but gelatinous. 


COMMENTS: This gelatinous Ascomycete with the green head and white to orange stalk 
can hardly be confused with any other. In dry weather the surface of the cap and stalk may 
not be obviously viscid, but slicing open the fruiting body will usually reveal gelatinous 
tissue within. The nickname “Chicken Lips” was obviously given to it by the same person 
who dubbed Tricholoma flavovirens the “Man On Horseback!” Other species: L. atro- 
virens (=L. chlorocephala) is a similar but smaller eastern species with a greenish to dark 
green cap and green to pale green stalk. L. /ubrica (see description) is usually yellower. 


BULGARIA & Allies 


Small to medium-sized fungi usually growing on wood or bark of hardwoods. FRUITING BODY 
top-shaped to cup-shaped to nearly round to irregularly lobed; pinkish to reddish, purplish, dark 
brown, or black. Flesh gelatinous or rubbery-gelatinous. STALK absent or present only asa short 
narrowed base. SPORES elliptical to elongated, smooth or ribbed, septate or not septate; brown 
(or many of them brown) or black in Bulgaria, other wise hyaline (colorless) under the microscope. 
Asci lining upper surface of fruiting body, typically 8-spored, inoperculate, with amyloid pore in 
Bulgaria, otherwise not amyloid. 


THESE are gelatinous or rubbery-gelatinous, hardwood-inhabiting fungi with little or 
no stalk and a top-shaped to cup-shaped to irregular fruiting body. The gelatinous texture 
can lead to confusion with the jelly fungi, which bear their spores on basidia, and with 
Sarcosoma and allies, which have operculate asci. Since these differences are microscopic, 
the species treated here are also keyed out under those groups. One species, Bulgaria 
inquinans, is described here, and three others are discussed. They are placed with Leotia 
in the Leotiaceae, but lack the well-developed stalk of that genus. Because of their texture 
they are not worth eating except in dire emergencies. 


Key to Bulgaria & Allies 


1. Fruiting body usually irregularly lobed or brainlike, often forming confluent masses; found on 
beech in eastern North America .. Ascotremella faginacea (see Bulgaria inquinans, p. 876) 
sm 1ST NN Saeco ere gerne ene ence gee oi gre) Cet Urn are Renee eae reer ere ea Z 


2. Fruiting body shallowly cup-shaped to earlike or seaweed-like, reddish-brown to dark brown 
but not usually black (unless dried out), typically 2 cm broad or more; spores borne on basidia 
which usually line the lower (but sometimes the upper) surface of fruiting body; sterile sur- 
FACE MUNIN Mary OT WOWMY 4... ene ke ee we we wee as (see Auricularia auricula, p. 675) 

Not as above; spores borne in asci which line the upper surface of fruiting body .......... 3 


Upper fertile) suriace of iruitinig body dark brown totblack ..............000s0 cee as 4 
Upper surface of fruiting body pinkish to reddish, reddish-brown, purplish, ortan ....... - 


Found on dead hardwoods; asci not operculate ............... Bulgaria inquinans, p. 876 
Found on ground or on dead conifers (rarely hardwoods); asci operculate (i.e., with “lids”) 
nn eds foe Bh ee ERE (see Sarcosoma & Allies, p. 826) 


oa) foe Sate 


5. Fruiting body cup-shaped at maturity; fertile surface reddish-brown to brown; exterior with 
minute dark hairs; asci operculate (with “lids”) .......... (see Sarcosoma & Allies, p. 826) 
5. Fruiting body usually more or less top-shaped, pinkish to reddish to purplish; asci not oper- 
Culateemees.. ... Ascocoryne sarcoides & Neobulgaria pura (see Bulgaria inquinans, p. 876) 


Bulgaria inquinans. These gelatinous specimens look like licorice drops. (If only they tasted like 
them!) The three on left are being viewed from the top, the one on the upper right, from the side. 


Bulgaria inquinans (Poor Man’s Licorice; Black Jelly Drops) 


FRUITING BODY 1-4 cm broad and/or high, rubbery; at first rounded to somewhat 
cylindrical to shallow cup-shaped or top-shaped, the top then broadening into a flattened 
or broadly convex, flabby “cap.” Fertile (upper) surface blackish and often shiny when 
wet. Exterior or underside brown to blackish and roughened. Flesh gelatinous or at least 
very rubbery; pliant and tough, not brittle. STALK absent or present as a narrowed base, 
continuous with and colored like the exterior or underside of the “cap.” SPORES 11-14 
x 6-7 microns, more or less kidney-shaped, smooth, not septate; brown or black in mass, 
but only the upper four in each ascus brown under the microscope, the other four hyaline 
(colorless); asci typically 8-spored, their tips blueing in iodine. 


HABITAT: Solitary, scattered, in rows, or densely gregarious or clustered on dead hard- 
wood logs and branches, especially of oak; widely distributed and common. In our area 
it fruits throughout the mushroom season, especially on live oak and tanoak, and can be 
seen on almost any wintertime trek through the woods. 


EDIBILITY: Unknown, but as the common name implies, not worth eating except in 
desperation! 


COMMENTS: Also known as Phaeobulgaria inquinans, the flabby, funky fruiting 
bodies of this fungus look something like licorice drops, or in the concise words of Judith 
Scott Mattoon, “They remind me of rubber parts that fit into things by squeezing through 
and then popping back into shape—you know what I mean?” The texture is reminiscent 
of India rubber, or can be gelatinous, leading to confusion with the jelly fungi. However, it 
bears its spores in asci rather than on basidia, and can be told in the field by its distinctive 
shape and color. Its growth on dead hardwoods and smaller size distinguish it from the 


Bulgaria inquinans. These specimens were collected in dry weather and consequently are rubbery 
rather than gelatinous. Note the narrowed base beneath the fertile portion. 
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conifer-loving “Starving Man’s Licorice” (Sarcosoma mexicana and S. latahensis). Des- 
pite its uncanny resemblance to Sarcosoma, it is classified with the earth tongues because 
of its inoperculate (lidless) asci. Other gelatinous species: Ascocoryne (=Coryne) sar- 
coides is a widespread, more or less top-shaped, gelatinous, flesh-colored to dark purplish 
or reddish-brown species. It is smaller (up to | cm broad), has septate spores, and grows 
on dead wood. Neobulgaria pura (=A scotremella turbinata) is a flesh-colored to reddish, 
top-shaped eastern species with non-septate spores. Ascotremella faginacea is a larger, 
raisin-colored, gelatinous species that is lobed or brainlike and often forms continuous 
masses on beech trunks in eastern North America. All of these look like jelly fungi and 
are keyed out under that group. 


CIBORIA & Allies 


Small to minute fungi found on rotten wood, soil, or more often on plant stems, leaves, nuts, and 
other vegetable matter. FRUITING BODY usually cup-shaped to disclike or cushion-shaped, 
with or without a stalk. Fertile (upper) surface variously colored, usually smooth. Underside sterile, 
with or without hairs. STALK if present long or short, usually very thin, sometimes arising from 
a swollen “tuber.” SPORES variously shaped, usually but not always smooth and hyaline (color- 
less) under the microscope. Asci lining the upper surface of the fruiting body, usually 8-spored, 
inoperculate, with a pore at the tip which may or may not be amyloid. 


THE above synopsis covers a vast group of minute but cute cuplike and disclike fungi that 
are seldom collected except by professional specialists. They differ from the many cup 
fungi in the Pezizales in having inoperculate (lidless) asci. Some, such as Ciboria, have 
long stalks attached to the substrate. Others, suchas Sclerotinia, Whetzelinia, and Myrio- 
sclerotinia, have long stalks that arise from a tuberlike mass of tissue (sclerotium). Still 
others, like Dasyscyphus, have shorter, sometimes hairy stalks. Finally, there are many 
(e.g., Mollisia) that have no stalk at all. A large number of these fungi are parasitic on 
plant parts, but some are saprophytes. Without exception they are too small to interest the 
average mushroom hunter and are certainly too small to eat. The two genera described 
here, Ciboria and Chlorociboria, belong to different families (the Sclerotiniaceae and 
Leotiaceae, respectively). Several other related families are not treated here. 


Key to Ciboria & Allies 


1. Fruiting body blue to green or pallid with a blue or greenish tinge; growing on wood ....... 
Be ae reiterate ee Chlorociboria aeruginascens & others, p. 878 


US Ate Meee MM eNO raat pace a toc cece leet Unger ag eee algae ery ee en eae eet ee ran elas 2 

2. Fruiting body minute, bright yellow to orange-yellow; found on rotten wood, usually in swarms; 
widely distributed ........0....0.02005. eng ere oe eee Eee rene Bisporella citrina 

De IR so oe ee ee gO as ee ee ee ee es ee E 
3. Stalk arising froma swollen “tuber” (sclerotium) Sclerotinia, Whetzelinia, & Myriosclerotinia 
en OO ee Pees cs Spe ea od AO eee ea al 4 
4. Fruiting body yellow-brown to brown, with a stalk; growing on willow and alder catkins .... 
nna metal e Tae a e ye ee  a es aeeIen eee Ciboria amentacea, below 

Bo OAS DOME cu ene we age gee cay es Ciboria, Dasyscyphus, Mollisia, & many others 


Ciboria amentacea (Catkin Cup) 


FRUITING BODY witha stalk and cuplike cap. “Cap” 0.5-1.2.cm broad, at first shallowly 
cup-shaped, expanding to nearly flat in age. Fertile (upper or inner) surface light brown to 
yellow-brown, smooth. Exterior of cup similar in color, also smooth. STALK 1-5 cm 
long, 1-2 mm thick, light brown to yellow-brown, equal, smooth, often curved, not arising 
from a sclerotium. SPORES 7.5-13 « 4-6 microns, elliptical, smooth. 
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HABITAT: Solitary or in small groups on old, fallen alder and willow catkins; widely 
distributed but seldom collected, usually fruiting in the spring. 


EDIBILITY: Who knows? 


COMMENTS: The growth onalder or willow catkins rescues this little brown cup fungus 
from the anonymity it so richly deserves. 


Chlorociboria aeruginascens (Blue Stain) 


FRUITING BODY 3-7(10) mm broad, at first cup-shaped, then becoming flat or disclike 
or with a slightly elevated margin. Fertile (upper) surface bright to pale blue-green or 
turquoise, sometimes with a yellowish or orange-yellow tint developing in age; smooth or 
slightly wrinkled. Exterior (underside) similarly colored (but not yellowish). Flesh thin, 
also bluish-green. STALK usually present as a short, narrowed, typically off-center base; 
up to 3(6) mm longand 1-2 mm thick, same color as rest of fruiting body. SPORES 6-10 
1.5-2 microns, spindle-shaped or elongated, smooth, with an oil droplet at each end. 


HABITAT: Gregarious (several often arising from a common base) on dead or barkless 
wood (usually oak); widely distributed and quite common, but easily overlooked because 
of its diminutive dimensions. In our area it fruits mainly in the winter and early spring. 


EDIBILITY: Indisputably inconsequential. 


COMMENTS: This petite Ascomycete merits mention in this book because of its unusual 
color. C. aeruginosa is a very similar, widely distributed species that is smaller (less than 
5 mm broad), has a shorter, more or less central stalk, and orange-yellow flesh. Both 
species can be detected when they are not fruiting because their mycelium stains the host 
blue-green. The stained wood was once used in the manufacture of inlaid wooden objects 
known as “Tunbridge Ware.” Both species have also been placed in the genus Chloro- 


splenium. 
S 
Flask Fungi a 


spores C Oe 
PYRENOMYCETES 


THE Pyrenomycetes differ fundamentally from the Discomycetes (morels, cup fungi, 
earth tongues, etc.) because they bear their asci in flask-shaped “nests” called perithecia. 
The perithecia are usually imbedded in the fruiting body, but their necks or mouths often 
protrude like small pimples. 

The flask fungi are a varied lot, but only a few of them are conspicuous enough to be 
considered in this tome. The most common types, Xy/aria and Daldinia, are tough, 
usually black, and grow on wood. Another distinctive group, Cordyceps, is parasitic on 
insects and truffles. Still another, Hypomyces, engulfs other mushrooms ina pimpled or 
powdery weft of tissue. The flask fungi treated here belong toa single order (Sphaeriales) 
within the Pyrenomycetes. They are unpalatable except for one species of Hypomyces. 
They fruit in moist weather, but the tougher types persist year-round. 


Key to the Pyrenomycetes 


1. Growing on wood (but wood sometimes buried) ...........0 0... e cece eee ees 2 
1. Growing on insects (including pupae or larvae), spiders, truffles, or other mushrooms (but the 
hostsometimes bumed inside rotten wood!) 42.0. -4......-4.-- sw ee 3 
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2. Fruiting body whitish to yellowish to pale ochre; rare ............... Podostroma, below 
2. Fruiting body gray to dark brown or black, but sometimes covered with a white powder; 
LOUIE: C17 A er eee a a Oe A ee ee ee nT og I Tera ae Xylaria & Daldinia, p. 885 


3. Fruiting body clublike, threadlike, or with a cap and stalk; growing on insects, spiders, or 
(efel@ Ful" Tgl UU on Gmeanenn . Rete a eer ara me eta eRe arora rarer erate Saar e ee en Dice etna Cordyceps, below 
3. Fruiting body a pimpled or powdery layer of tissue that covers or partially covers its host; 
growing on other mushrooms ............ 0.0.00 cece eee cece eeaees Hypomyces, p. 882 


PODOSTROMA 


THIS rare, wood-inhabiting genus is represented by a single boring species in our area, 
described below. 


Podostroma alutaceum 


FRUITING BODY 1-5 cm tall and 0.5-1 cm thick, cylindrical to club-shaped, without a 
well-defined cap. Surface dry, minutely roughened by the slightly protruding perithecia 
(flasklike nests of asci), whitish to yellowish to pale ochre, usually paler (white) at the 
base. SPORES elongated, hyaline (colorless) under the microscope, finely warted and 
septate (with one partition), breaking up into one-celled, round to elliptical segments 
averaging 4-4.5 x 344 microns. Asci 8-spored, but each spore breaking in two to make 16. 


HABITAT: Solitary or in small groups on rotting wood; widely distributed but rare. 
I have found it only once in our area, on dead oak in the late winter. 


EDIBILITY: Who cares? 


COMMENTS: This forgettable clublike fungus can be recognized by its yellowish color, 
growth on wood, and presence of perithecia (flasklike “nests” of asci) on the upper 
portion of the fruiting body. It is most likely to be mistaken for a fairy club (Clavaria or 
Clavulinopsis), but the above-mentioned features distinguish it. 


CORDYCEPS 


Small fungi found on insects (pupae, larvae, and adults), spiders, and certain truffles. FRUITING 
BODY threadlike to club-shaped or with a differentiated “head” and stalk; often brightly colored 
but sometimes dull or dark; surface often roughened or minutely pimpled by projecting perithecia. 
STALK present, usually slender or very thin, arising from the host insect or truffle (which is often 
buried). SPORES threadlike, typically hyaline (colorless) under the microscope and smooth, 
multiseptate, but usually breaking up quickly into one-celled, barrel-shaped or elongated segments. 
Asci borne in perithecia (flasklike structures) imbedded in or projecting from the “head” (if present) 
or upper portion of the fruiting body. 


THESE small but fascinating clublike fungi are obligate parasites of insects, spiders, and 
certain truffles. As such they are easy to recognize, providing you dig them up carefully 
so they can be traced to their host, which is often buried in humus, soil, or rotten wood. 
When the host is overlooked or left behind, many species of Cordyceps can still be distin- 
guished from other clublike fungi by their minutely roughened or pimpled fertile surface. 

Cordyceps isa fairly large genus and only a few species can be treated here. Most of them 
parasitize insect larvae, pupae, and adults. The mycelium develops inside the insect, 
killing it and devouring it. After the insect is completely mummified and emptied of 
nutrients, the mycelium fruits and then dies. As the insect is the sole source of food for the 
fungus, the size of the fruiting body is often dependent on the size of the host. Since insects 
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are more abundant in warm, humid weather, it’s not surprising that Cordyceps 1s particu- 
larly prominent and diverse in eastern North America (where there are summer rains) and 
the tropics. In California and the Pacific Northwest, where the summers are drier, insect- 
eating species are comparatively rare, but those that parasitize truffles are more common. 
It should be emphasized, however, that even the “common” species of Cordyceps are rare 
in relation to other mushrooms. Most mycologists consider one or two fruiting bodies of 
Cordyceps a real find! 

Cordyceps are worthless as food because of their small size and infrequent occurrence. 
Their unique diet, however, makes them a fascinating group to study. Perhaps some day 
we will find a practical use for them in the control of certain insect pests. Three species of 
Cordyceps are described here, and several others are keyed out. Also worth mentioning 
is the closely related genus, Claviceps, which parasitizes plants rather than insects or 
truffles. The most potent hallucinogenic compound known, LSD, was derived from 
Claviceps purpurea, better known as wheat ergot.. 


Key to Cordyceps 


Growing onitmiitlesspeciesd! Fidahenwy des)... 0. 24... vow. wom. ee BR 2 
Growing on insects (adults, pupae, or larvae) or spiders ........ 0... 0c ccc cence 3 


Pruatitipabedy withmeea pratid stalk 2... 5.0.3. ce des oes C. capitata & others, below 
Fruiting body clublike (lacking a distinct cap), usually with yellow mycelial threads at base 
Or petmeaine tne lOst (2... 2,8. .o.... «+++ C. ophioglossoides (see C. capitata, below) 


NN HH — 


1oS) 


Fruiting body with a cap or “head” which is usually clearly delimited from the stalk or sterile 

DPOMtionmo Mr UMMTIE DOES. pid nak pee Bl ge ee, ee a dale eens oe 4 
Fruiting body lacking a differentiated “head” or cap, but often thicker toward the top .... 7 
Growing on beetles, moths, or butterflies (or their larvae or pupae) ..............0.000- 2) 
AHO WATLS CNPMINESEOT VAS DS og ark eee ica ks... . . ee eee eee eee 6 
Stalk typically yellow; cap ochre to mahogany .... C. gracilis (see C. myrmecophila, p. 881) 


Not as above; fruiting body brownish or tinged vinaceous; “head” warty ..............04- 
SRI LON , OE WinME or OES AGA aC C. entomorrhiza (see C. myrmecophila, p. 881) 


ae 3S ie 


Crane ones ee ee ee, C. myrmecophila, p. 881 
GROWINGTONUWASPS . 2... 0 cee ee C. sphecocephala (see C. myrmecophila, p. 881) 


Pruitig bod yethnead like (less that 2 Tomi tM ICle) mgr... ee se ee ee 
Be ere eee er C. unilateralis, C. clavulata, & others (see C. militaris, p. 882) 


ao 


Fruiting body brown to purple-brown or blackish ..... C. ravenelii (see C. militaris, p. 882) 
Fruiting body whiteto yellow, Grange, Gr orange-red =. 4... 2... ss) Eee 9 


0 90 N 


Growing on beetles (usually the larvae or pupae); fruiting body with steriletip ............. 
TRESS RET SIS TOT SEITE SR SR NPY NOI SSSI UTE C. melolanthae (see C. militaris, p. 882) 
9. Growing on butterflies and moths (usually larvae or pupae); tip not sterile ............. 10 


10. Fruiting body orange-buff to orange to orange-red ...............004. C. militaris, p. 882 
10. Fruiting body whitish to yellow .............. C. washingtonensis (see C. militaris, p. 882) 


Cordyceps capitata _—_ (Truffle Eater) 


FRUITING BODY arising from certain underground truffles (E/aphomyces), 2-8 (12) 
cm tall, with a well-defined cap or “head” and stalk. Fertile “head” 0.5-2 cm broad and 
high, nearly round to convex or slightly conical; surface dark reddish-brown to brown, 
dark olive-brown, or even blackish, roughened or minutely pimpled by protruding peri- 
thecia (flasklike nests of asci). Flesh white. STALK 1.5-8 cm long, (0.2) 0.4-1.5 cm thick, 
more or less equal, sometimes slightly flattened, often bent or curved, occasionally forked 
(with two “heads”), rather tough; surface usually fibrillose of fibrillose-scaly, yellow to 
yellow-ochre to yellow-olive, sometimes darker (olive to olive-black) in age; base often 


CORDYCEPS 881 


whitish. SPORES threadlike, hyaline (colorless) and smooth under the microscope, 
usually breaking up into one-celled segments averaging (8) 12-27 (32) x 1.5-3 microns. 


HABITAT: Solitary, tufted, or gregarious on ground, but arising from underground deer 
truffles (Elaphomyces species); widely distributed and one of the more common members 
of the genus. Scattered fruiting bodies are the norm, but sometimes it fruits prolifically. 
I have not found it in our area, but it may well occur (Elaphomyces certainly does). In the 
mixed coastal forests of northern California it can be found in the fall and winter. 


EDIBILITY: Possibly worth trying since it is larger than most species of Cordyceps, but 
I can find no information onit. 


COMMENTS: This is one of several Cordyceps species that grow only on Elaphomyces. 
The latter can occur several inches deep in the soil, but specimens close to the surface are 
more apt to be parasitized. The reddish-brown or darker cap which is sharply differen- 
tiated from the yellow to olive stalk are the principal fieldmarks. C. canadensis is a very 
similar truffle-eater with much larger spore segments; it is known from eastern North 
America and Europe. C. ophioglossoides is another species that parasitizes Elapho- 
myces, but it has a clublike fruiting body that lacks a sharply defined “head.” The club is 
sometimes yellow when very young but soon becomes reddish-brown to olive-brown to 
nearly black except fora yellow base and yellow mycelial threads that extend into the host. 
It is said to be the most common Cordyceps in eastern North America, but is rather rare 
in California. 


Cordyceps myrmecophila (Ant Fungus; Ant Eater) 


FRUITING BODY arising from an ant (often buried), 0.8-5 (10) cm tall, witha thin stalk 
and small “head.” Fertile “head” 2-8 mm broad, usually oval; surface ochre to ochraceous- 
salmon, sometimes with short longitudinal ridges or furrows in dry weather, minutely 
pimpled from the slightly projecting perithecia (flasklike nests of asci). STALK 0.8-9.5 
cm long, 0.5-1 (2) mm thick, very thin and more or less equal, colored like the “head” or 
often paler (pale yellow, sometimes shading to white near base, or entirely white if not 
exposed to light). SPORES threadlike and multiseptate, smooth, hyaline (colorless) 
under the microscope, breaking into one-celled segments averaging 8-10 « 1.5 microns. 


HABITAT: Scattered to gregarious on the mummified, often buried carcasses of ants 
(usually one per ant); widely distributed, fruiting in damp weather, usually around ant 
nests in the woods. Although rare, itis sometimes prolific when it fruits. It has been found 
in British Columbia, Washington, and Oregon (as well as Europe, China, and Brazil), and 
may well occur in California; there is certainly no shortage of potential hosts! 


EDIBILITY: Unknown. 


COMMENTS: This is one of several Cordyceps species that are capitate (1.e., that have 
a differentiated “head”) and parasitize insects. The ochre to yellow color and growth on 
ants distinguish it. As in other species, the length of the stalk depends largely on whether 
or not the host is buried, and if so, how deep. Other capitate species include: C. spheco- 
cephala, a very similar southeastern species that grows on wasps and has a very thin, 
creamy to yellow or yellow-brown fruiting body; C. entomorrhiza, brownish or vinaceous- 
tinged with a very warty “head,” growing on beetle larvae in the Pacific Northwest, rare; 
and C. gracilis, growing on larvae of beetles, moths, and butterflies in eastern North 
America, with a yellow stalk and ochre to mahogany-colored “head,” also rare. For 
capitate species that grow on truffles, see C. capitata, and for the clublike (non-capitate) 
types that grow on insects, see C. militaris. 
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Cordyceps militaris (Caterpillar Fungus) 


FRUITING BODY arising from buried moth and butterfly larvae or pupae, 2-8 cm tall, 
cylindrical to spindle- or club-shaped (i.e., witha slightly swollen upper fertile region, but 
lacking a well-defined “head”); often with a longitudinal furrow. Upper (fertile) portion 
of club 2-6 mm broad, orange to orange-buff to orange-red, finely roughened or pimpled 
by the slightly protruding perithecia (flasklike nests of asci). STALK (sterile lower region) 
smooth, usually paler, often curved or wavy. SPORES threadlike and multiseptate, 
smooth, hyaline (colorless) under the microscope, breaking up into one-celled, barrel- 
shaped segments averaging 2-6 x 1-1.5 microns. 


HABITAT: Solitary to gregarious or clustered on buried pupae or less commonly larvae 
(caterpillars) of moths and butterflies; widely distributed. It is one of the more common 
species in the genus, but is rare in California. In eastern North America I have found it 
several times in the summer and fall. 


EDIBILITY: Unknown. 


COMMENTS: The orange to orange-buff, club-shaped fruiting body that arises from 
mummified pupae or larvae is most distinctive. It might be confused with other clublike 
fungi(e.g., Clavulinopsis, Microglossum) if itis dug up carelessly or the host is overlooked, 
but the pimpled upper portion (see photo on p. 883) will still identify it. Other species that 
parasitize insects and do not have a clearly defined “head” or cap include: C. wash- 
ingtonensis of the Pacific Northwest, also growing on moth and butterfly pupae or larvae, 
and very similar, but with a whitish to yellow fruiting body; C. melolanthae, growing on 
beetles (usually buried grubs), sometimes in huge numbers, in eastern North America, 
often larger than C. militaris, with a whitish to yellow to orange fruiting body that has a 
sterile tip; C. ravenelii, a rare eastern species with a brown to chocolate-brown, purple- 
brown, or blackish, clublike fruiting body, also growing on beetle grubs; C. unilateralis, a 
minute (up to 3 cm tall and less than 1 mm thick) brown eastern and southern species that 
feeds on ants, bees, and wasps; and C. clavulata, growing onscale insects. There are many 
other species, particularly in eastern North America and the tropics; some can only be 
identified with a microscope. For species that parasitize insects and have a well-defined 
“head,” see C. myrmecophila. 


HYPOMYCES 


Ubiquitous fungi that parasitize other mushrooms, partially or completely covering them ina layer 
of pimpled or powdery tissue. FRUITING BODY taking on the shape of its host, but disfiguring 
it; composed of a layer of tissue in which numerous perithecia are imbedded (but asexual stages 
lack perithecia). SPORES (sexual) elongated, smooth or warted, often l-septate, hyaline (color- 
less) under the microscope. Asexual spores of various shapes and sizes also produced by some 
species. Asci borne in perithecia (flasklike structures). 


THIS distinctive genus is parasitic on other mushrooms (mostly agarics and boletes), 
engulfing them in a pimpled or powdery layer of tissue. The actual fruiting bodies (peri- 
thecia) of Hypomyces are not large enough to qualify as mushrooms, but are given shape 
and substance by the mushrooms they grow on. Hypomyces can be found wherever 
suitable hosts occur, sometimes in epidemic proportions. Apparently the mycelium lives 
with or on the mycelium of its host and fruits at the same time. H. Jactifluorum, sometimes 
called the “Lobster Mushroom” because of its bright red to orange color, is eaten by many 
people. Other species of Hypomyces are unpalatable and potentially dangerous, parti- 
cularly if the host is a poisonous mushroom disfigured beyond recognition. Two common 
species of Hypomyces are described here and several others are keyed out. 


Left: Cordyceps militaris (see p. 882). Note the pimpled surface caused by protruding perithecia, and 
the insect on which it is growing (partly visible on left). (Alan Bessette) Right: Hypomyces chryso- 
spermum (see below) engulfs boletes ina white to bright yellow mass of tissue. 


Key to Hypomyces 


1. Growing on boletes, covering them in a white to bright yellow mass of tissue .............. 
Ee AE a MONE eG he mre eee rN ease ee el eva cea, H. chrysospermum, below 


| ees 28.106 010) 6), <meta ee cree et ee cr one oe eee ec er ee ee A 
2. Growing on fruiting bodies of Russula and Lactarius, covering them in a minutely pimpled 

layer of bright orange to red or magenta tissue .................. H. lactifluorum, p. 884 
Cee Olena DOVES eect etree ane ora AON LOU, . ORE Samat yh ey hccan ie Lae Pe, eee 3 
3. Growing on gilled mushrooms (mostly Amanita, Lactarius, and Russula) .............. 4 
Je 6Growine on elim saddlestor coral (iB oN. ec ce ee ee eee ee cote ees 5 
4. Growing on fruiting bodies of Amanita, covering them in a white to flesh-colored or pinkish 


[Per CLINGS We?  memrca nen en ee aan a H. hyalinus (see H. lactifluorum, p. 884) 
4. Growing mostly on fruiting bodies of Lactarius and Russula (usually on the gills and upper 
stalk), covering them in yellow to greenish tissue H. luteovirens (see H. lactifluorum, p. 884) 


5. Growing on coral fungi(e.g., Ramaria) ... H. transformans (see H. chrysospermum, below) 
5. Growing on elfin saddles (e.g., Helvella) ...H. cervinigenus (see H. chrysospermum, below) 


Hypomyces chrysospermum _ (Bolete Eater) 


FRUITING BODY beginning as a white moldy-looking growth that attacks and quickly 
engulfs boletes, then turns bright yellow and powdery, then finally becomes reddish- 
brown (but this last stage rarely seen) and becomes pimpled. Flesh of the host often soft 
or mushy. SPORES in white stage 10-30 x 5-12 microns, elliptical, smooth; in yellow 
stage, 10-25 microns, round, thick-walled, and warted; in final (sexual) stage, 25-30 x 5-6 
microns, spindle-shaped, hyaline (colorless) under the microscope and usually |-septate 
(partitioned). Perithecia only present in final stage. 


HABITAT: Solitary, scattered, or gregarious on boletes; widely distributed and very 
common in our area whenever boletes are out; also reported on Paxillus and Rhizopogon. 


EDIBILITY: Not edible, possibly poisonous. It is often associated with bacterial decay. 


COMMENTS: This is the white to bright yellow fungus you see so often on boletes, and 
which you’ve probably cursed a hundred times for depriving you of your meal. The spores 
produced in the white and yellow stages are asexual; only those in the final stage are per- 
fect spores (sexually produced inside asci). This final stage 1s seldom seen, however, be- 
cause it occurs only after the host is decayed beyond recognition and is very unpleasant 
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Hypomyces hyalinus (specimens on right) disfigures various species of Amanita, in this case A. rubes- 
cens (shown on left). See comments under H. /actifluorum for more details. 


to handle. The different stages of the fungus have been given different names, e.g., Sepe- 
donium chrysospermum was originally applied to the yellow stage. Other species: In our 
area, H. cervinigenus commonly attacks the black fluted elfin saddle (Helvella lacunosa), 
covering it with white or pinkish tissue. H. transformans performs a similar transfor- 
mation on several species of coral fungi( particularly Ramaria). Neither of these should be 
eaten. For species that attack gilled mushrooms, see H. lactifluorum. 


Hypomyces lactifluorum (Lobster Mushroom) Color Plate 216 


FRUITING BODY growing on and engulfing gilled mushrooms (species of Russu/a and 
Lactarius) in a layer of roughened or pimpled, bright orange to orange-red to purple-red 
or occasionally yellow-orange tissue which is firm to the touch. Overall shape of the host 
mushroom and parasite often like an inverted pyramid. Flesh (of the host) crisp, white. 
SPORES 30-50 x 4.5-8 microns, spindle-shaped or shaped like caraway seeds, hyaline 
(colorless) under the microscope, septate (with one partition), warted. Perithecia im- 
bedded in the tissue that covers the host, but protruding as small pimples. 


HABITAT: Solitary, scattered, or gregarious in woods, often partially buried in the duff, 
usually on the fruiting bodies of Lactarius and Russula (especially the large white species 
like R. brevipes); widely distributed. It is common in some regions, but rare in Our area. 
The largest fruitings I’ve seen were under ponderosa pine in the Southwest. 


EDIBILITY: Rated highly by many people and sold in markets in Mexico. There is no 
absolute assurance that the host species is edible, but I can find no mention of poisonings 
by this species. Perhaps it only attacks edible species! Material I sampled was fairly good. 


COMMENTS: This fungus is best recognized by its bright orange to reddish color and 
minutely pimpled surface. The gills of the host are often reduced to blunt, chanterelle- 
like ridges, but the pimpled appearance caused by the numerous perithecia and crisper 
texture distinguish it. The bright fluorescent color of H. lactifluorum make it the most 
spectacular member of its clan. H. luteovirens is a somewhat similar yellow-green to 
greenish species that covers the gills and upper stalk of various Lactarius and Russula 
species. It is more common in our area than L. /actifluorum, but not nearly as conspicuous. 
H. hyalinus is a white to pinkish or flesh-colored species that attacks species of Amanita 
(particularly A. rubescens), turning them into pimpled or warty upright clubs (see photo 
above). It should not be eaten because its host might be deadly poisonous! It is common 
in eastern North America, but I have yet to find it on the west coast. 
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XYLARIA & DALDINIA 


Very tough to hard or charcoal-like, wood-inhabiting fungi. FRUITING BODY erect and clublike 
or branched in Xylaria, or stalkless and hemispherical in Daldinia; usually black when mature, 
but sometimes covered witha white or grayish or brown powdery coating of asexual spores (coni- 
dia). Flesh tough or charcoal-like, usually white in Xylaria, concentrically zoned in Daldinia. 
STALK present in Xylaria, absent in Daldinia. SPORES dark brown to black, usually spindle- 
shaped or elliptical, smooth; asexual spores (conidia) hyaline (colorless) under the microscope, 
smooth. Asci borne in flasklike structures (perithecia) imbedded in the fruiting body (usually 
upper portion). 


THESE tough, mostly black, wood-inhabiting fungi are very distinctive. The erect, club- 
like forms (Xylaria) might be confused with the black earth tongues (Geoglossum and 
Trichoglossum), but are much tougher or harder and have paler flesh. Da/dinia, on the 
other hand, has a sessile (stalkless) fruiting body. It might be mistaken for a charred 
polypore or crust fungus, but its concentrically zoned interior, pimpled exterior, and 
brittle, charcoal-like consistency are distinctive. Both Xylaria and Daldinia 
frequently produce spores asexually. These asexual spores (conidia) take the form of a 
white to gray or brown powder that coats the surface of the young fruiting body. The 
powder may disguise the black undersurface, but is easily rubbed or licked off. In mature 
specimens, numerous asci-containing flasks (perithecia) can be seen if the fruiting body 
is sliced open. 

X ylaria and Daldinia are very common, but much too tough to be edible. Identification 
of species is based largely on microscopic characteristics, but the genera are easily learned. 
Two widespread Xylarias and one Daldinia are described here. 


Key to Xylaria & Daldinia 


1. Fruiting body round to hemispherical or lumpy, with little or no stalk (not growing erect); 


flesh charcoal-like (hard but usually brittle) ............ Daldinia grandis & others, p. 887 

Not as above; fruiting body erect, clublike (unbranched) or antlerlike (branched) ........ 2 

2. Fruiting body slender, often branched and/or covered with a whitish powder (at least over 
PemerPOmem) <6. 205.5 ven Mes iG he a ps Fo bk mG be Xylaria hypoxylon, below 

NES O  O S  e ee Lee eer er ere reer re | 3 

3. Fruiting body very tough or hard, up to 3 cm thick; flesh inside usually white or pallid; 
surface often minutely warted orcracked ........... Xylaria polymorpha & others, p. 886 

S waiNotevithyalbeveteatunes .....6..6.....- 1.8m: (see Geoglossum & Trichoglossum, p. 866) 


X ylariahypoxylon —_(Candlesnuff Fungus) 


FRUITING BODY 2-8 cm high, very tough, erect, slender, cylindrical or narrowly club- 
like when young but usually becoming antlerlike (branched sparsely or forked at the tip) 
in age. Upper portion or tip (or occasionally entire surface) white and powdery when 
young, eventually becoming black and minutely roughened (use hand lens!). Flesh very 
tough, white or pallid. STALK (lower sterile portion of fruiting body) thin, usually 1-3 (5) 
mm thick, black, minutely hairy, very tough or wiry. SPORES (sexual) 10-14 x 4-6 
microns, bean-shaped, smooth, black in mass but brown under the microscope; asexual 
spores (conidia) smooth and elliptical or elongated, white in mass but hyaline (colorless) 
under the microscope. Perithecia imbedded in the upper part of fully mature fruiting body. 


HABITAT: Scattered to densely gregarious or clustered on rotting logs, stumps, buried 
sticks, etc.; very widely distributed and common. In our area it occurs year-round in many 
habitats, but especially on oak and tanoak in the fall and winter. 


EDIBILITY: Much too tough to be of value. 


Left: Xylaria hypoxylon. Antlerlike specimens such as these are typical, but unbranched ones also 
occur. At least the upper portion of black fruiting body is usually covered with white spore powder 
until fully mature. Right: “Dead Man’s Fingers,” X ylaria polymorpha. Note thick fruiting body with 
blunt tip and sterile base or stalk. These two specimens are black, but the picture is overexposed. 


COMMENTS: Also known as X ylosphaera hypoxylon, the candlesnuff fungus is easily 
told by its very tough, slender, antlerlike fruiting body that is black below and dusted with 
white powder above. The powdered appearance of young specimens 1s caused by masses 
of asexual spores (conidia) that form directly on hyphae instead of in asci. Later on, the 
asci form inside “flasks” (perithecia) at the top of the fruiting body. There are many 
Xylarias that more or less resemble this species (e.g., X. cornu-damae), but they are best 
differentiated microscopically. Some are short and cylindrical, others are branched or 
clustered. All grow on wood (sometimes buried) and are very tough. For thicker club- 
shaped species, see X. polymorpha. 


X ylaria polymorpha (Dead Man’s Fingers) 


FRUITING BODY 2-8 cm tall, 0.5-3 cm thick, very tough and hard or carbonaceous; 
erect, club- or finger-shaped to somewhat irregular or twisted, the tip usually blunt or 
rounded and occasionally lobed. Outer surface hard and crustlike, usually wrinkled, 
roughened, and/ orcracked, black when mature but oftencovered witha whitish to grayish 
or brownish powder when very young. Flesh (interior) hard or corky, white or pallid. 
STALK present as a short sterile base, usually well-defined and narrower than fertile part; 
black. SPORES (sexual) 20-32 x 5-10 (12) microns, spindle-shaped, smooth, dark brown 
to black; asexual spores (conidia) when present smaller, elongated or elliptical, smooth, 
hyaline under the microscope. Perithecia imbedded in upper portion of fruiting body. 


HABITAT: In groups or clusters on hardwood stumps, logs, etc., but often appearing 
terrestrial if the wood is buried; widely distributed and common, but apparently absent 
or very rare 1n our area. In eastern North America, where it favors beech and maple, the 
fruiting bodies usually appear in the spring and mature (blacken) by the summer. They 
last for months without decaying. 


EDIBILITY: Much too tough and rough to be edible. 


COMMENTS: Also known as X ylosphaera polymorpha, this fungus is easily recognized 
by its hard, dark fingerlike fruiting bodies. They are much thicker than those of X. hy- 
poxylon, Geoglossum, and Trichoglossum, and the white or pallid interior is also dis- 
tinctive. There are several very similar temperate and tropical species that are collectively 
called “Dead Man’s Fingers.” These are differentiated primarily on microscopic charac- 
teristics. One, X. longipes, is similar but consistently slimmer (0.3-1 cm thick) than X. 
polymorpha. \t occurs across the continent, usually on hardwoods. 
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Daldinia grandis. Note the concentrically zoned interior (shown in sectioned specimenat upper right) 
and minutely pimpled exterior. Charcoal-like consistency and growth on wood are also distinctive. 


Daldinia grandis (Crampballs; Carbon Balls; King Alfred’s Cakes) 


FRUITING BODY very tough and woody or charcoal-like, 1-6 cm broad or sometimes 
larger, hemispherical to nearly round to somewhat lumpy or irregular, stalkless. Exterior 
black (or sometimes dark brown when young), roughened or pimpled by the perithecia, 
often cracked in age. Flesh (interior) brown to grayish-black, somewhat lustrous, with 
lighter and darker concentric zones; very brittle and charcoal-like. STALK absent. 
SPORES (sexual) 14-17 (27) x 6.5-11 microns, elliptical or elongated, smooth, dark brown 
to black; asexual spores (conidia) minute, smooth, and hyaline (colorless) when present. 


HABITAT: Scattered to gregarious or in masses on dead logs, branches, or bark of hard- 
woods; widely distributed. It is abundant year-round in our area, especially on oak. 


EDIBILITY: Unequivocally inedible—but perhaps useful as a substitute for charcoal!! 


COMMENTS: The distinctive charcoal-like fruiting bodies of this fungus can be found 
on almost any walk through the woods. The pimpled surface of mature specimens (see 
photo) is caused by the protruding tips of the perithecia (flasks of asci). As in Xylaria, 
younger specimens are sometimes coated with pale, asexual spores (conidia). The nick- 
name “Crampballs,” incidentally, can be attributed to the old folk belief that carrying 
one around under your armpits would cure cramps! Other species: D. concentrica is the 
common crampball of eastern North America. It is very similar to D. grandis, but has 
slightly smaller spores and is more apt to be dark brown to bronze-black when young 
(and black in age). D. vernicosa is also similar, but usually has a narrowed base beneath 
the fertile portion and an interior zoned with dark brown and white or gray. Other species 
can only be differentiated microscopically. 


“King Alfred’s Cakes,” Daldinia grandis, sharing a juicy log with Phellinus gilvus (see p. 582). 


see — 9) a 
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MUSHROOM COOKERY 


The abundance boneless 
Without husk or scale or thorn, 
Granting us this festival of all-embracing freshness 


Pablo Neruda’s tribute to the tomato is also a tribute to immediacy and 
vitality, that incomparable freshness that distinguishes a homegrown tomato or 
cucumber or wild mushroom from its flavorless, mass-produced counterpart. 
The challenge in cooking wild mushrooms is to maximize their freshness and 
earthy essence while highlighting their individuality. After all, they are not one 
vegetable, but many—a pleasant surprise to people who are conditioned to 
mushrooms that smell and taste “mushroomy.” The major constraint is that you 
must make do with what you have. Obviously, you can’t cook boletus broth when 
you have a basketful of blewits, but you can make blewit burgers, or blewit 
biscuits, or a three-bean blewit salad. 

The most important thing to remember is that you can’t expect wild mush- 
rooms to be special unless you take the time to make them special. They are 
ephemeral, temperamental, delicate. It is a relatively simple task to render the 
most marvelous mushroom tasteless. Likewise, many “mediocre” mushrooms 
are delightful when cooked with care and imagination. If you make a concerted 
effort to seek out, gather, identify, and eat wild mushrooms, it only makes sense 
to do them justice in the kitchen. Don’t just throw them into the pot with a bunch 
of other vegetables—unless, of course, you want them to taste like a bunch of 
other vegetables. Different mushrooms call for different treatment; only then 
will they respond with their full measure of flavor. 

With each type you will go through a period of discovery and experimentation 
—succulent successes and unforgettable failures—followed by a process of 
adjustment and subtle refinement. Each kind of mushroom will gradually acquire 
its own culinary identity and cease to be a mushroom except in the botanical 
sense that broccoliisa plant. Afterall, when you’re having broccoli, youdon'tsay, 
“We’re having steamed plants for dinner.” Similarly, it will no longer be “mush- 
rooms” for dinner, but “chanterelles,” or “poor people’s truffle,” or in the case 
of the cultivated mushroom, “Agaricus bisporus” (to be pronounced with a 
subtle insinuation of distaste). 

Strive fora marriage (but not a compromise!) betweenelegance and simplicity. 
Successful mushroom cookery doesn’t require exotic foods, ora bottomless bank 
account, or idle afternoons, or a degree in gastronomical mechanics. It does 
require patience, sensitivity, enthusiasm, and imagination. There are no rigorous 
rules, but some basic do’s and don’ts are summarized below. 


HELPFUL HINTS 


I. Don’t eat a mushroom unless you’re absolutely sure it’s edible. In other words: 
“When in doubt, throw it out.” : 


2. You wouldn’t eat a rotten egg, so don’t eat a rotten mushroom. Food poisoning is 
a frequent cause of so-called “mushroom poisoning.” 


3. You wouldn’t eat five pounds of asparagus, so don’t eat five pounds of mushrooms, 
no matter how delicious they are. Overindulgence (COLOR PLATE 217) is another 
common cause of so-called “mushroom poisoning,” particularly for those who 


“What was desire in the hills becomes fulfillment in the kitchen,” says Angelo Pellegriniin The Savory 
Wild Mushroom. At left is fresh Agaricus campestris. At right, a delicious cream sauce with white 
onions and sliced A. campestris. 


don’t eat mushrooms regularly. On the other hand, don’t be stingy—most wild 
mushrooms cook down more than the commercial variety, so use them generously. 


4. When trying a species for the first time, eat only a small amount. Then wait fora few 
hours to see if you have an adverse reaction to it. Just as some people are allergic to 
eggs or chocolate or scallops or strawberries, some are adversely affected by certain 
kinds of mushrooms. Species to which many people are “allergic” (e.g., Laetiporus 
sulphureus, Lepiota species) should not be served to large groups. 


5. In the event of an “allergy,” you’ll want to pinpoint the culprit, so don’t mix two or 
more species together unless you’ve eaten them before. 


6. Asarule, maggot-riddled mushrooms (see photo at bottom of p. 277) should not be 
eaten, especially when uninfested specimens are available. However, in the case of 
certain choice species(e.g., Agaricus augustus), you may wish to remove the maggots 
with a knife (if there are only a few) or even leave them in (they’re just a little extra 
protein). Use your own judgment on this matter. 


7. Use as little water as possible when cleaning mushrooms. They absorb it so readily 
that it dilutes their flavor and causes them to cook up slimy. On the other hand, 
there’s nothing worse than gritty wild mushrooms (unless it’s gritty domesticated 
mushrooms), so don’t hesitate to use water if nothing else works. If you wash them, 
drain them ona paper towel before cooking. The best place to clean mushrooms is in 
the field (providing you already know their identity). Trim away all dirt witha knife 
or small brush, and don’t mix dirty specimens with clean ones. Also, check for 
maggots and remove any that are present so they won’t multiply and spread (even 
though maggots are the larvae of gnats or flies, they are able to reproduce partheno- 
genetically). 


8. Use mushrooms as soon as possible after picking them. Prolonged refrigeration 
deprives all vegetables (including mushrooms) of their freshness and flavor. Species 
of Coprinus should be eaten the day they’re picked, or they will digest themselves. 
There’s an old saying to the effect that you should boil the water before harvesting 
the corn. Well, it’s nota bad idea to melt the butter before picking the shaggy manes! 
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Left: One day’s catch: Boletus edulis, Amanita calyptrata, Ramariaspp., and others. Right: Enjoying 
the day’s catch (in this case, shaggy manes fried in egg batter and bread crumbs). 


9. During periods of heavy rainfall, most mushrooms will be waterlogged. These are 
apt to cook up insipid and slimy, but can be sliced and dried for later use (thereby 
concentrating their flavor). 


10. Don’t steam or pressure-cook mushrooms. You want to get rid of excess moisture, 
not add to it. Pressure-cooked mushrooms bear an uncanny resemblance to slugs. 


11. Don’t drown mushrooms in spices, butter, salt, garlic, or olive oil. All of these com- 
plement mushrooms nicely when used in moderation. Mushrooms and onions, for 
instance, are practically made for each other, but the mushrooms must always 
dominate in quantity because their flavor is more delicate. 


12. If you don’t like a “choice” mushroom, give it a second and third chance. After all, 
a lot depends on how you cook it and in what condition it was found. The environ- 
ment can also have an influence. For instance, blewits that grow under cypress are 
often bitter-tasting. No one agrees on which kinds are best, but a species does not 
acquire a widespread reputation unless it has something special to offer. On the other 
hand, some relatively unknown mushrooms (e.g., Chroogomphus) are quite good. 
Improvise! 


PRESERVING MUSHROOMS FOR CONSUMPTION 


Most mushrooms have fickle fruiting habits, appearing in large numbers for one or two 
weeks, then disappearing for the rest of the year. To take advantage of their fleeting 
abundance, you have to harvest them while you can and then preserve them for later use. 


DRYING 


Drying mushrooms is the easiest and most satisfactory way to preserve them. Fleshy 
types like Boletus must be cut in thin slices; smaller species like Marasmius oreades can be 
dried whole. Don’t use an oven. Circulation is more important than heat—you want 
moisture to be carried away. Spread out the mushrooms on screens and use a light bulb 
or hot plate as a heat source (unless it’s arid enough to sun-dry them). Or string them up 
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Dried mushrooms make a marvelous addition to sauces, soups, and gravies. They should be stored 
in airtight jars to protect them from insects. This array of dehydrated delicacies includes Agaricus, 
Boletus, Chroogomphus, Craterellus, Clitocybe, and Marasmius. 


on thread and hang them in a warm, dry place. Remove all maggots before drying mush- 
rooms, and try to get them as clean as possible without washing them. If necessary, they 
can be cleaned before use by placing them in a strainer and scalding them with water. 

When thoroughly dried (brittle), the mushrooms should be stored in an airtight jar to 
protect them from insects and mold. They will keep for months in this state. They can also 
be pulverized or powdered and used as a condiment. Certain mushrooms, such as Can- 
tharellus cibarius and Laetiporus sulphureus do not dry well(they become too tough and 
leathery). Others, like Marasmius, Boletus, Leccinum, Craterellus, Chroogomphus, 
Morchella, and Agaricus are excellent. 

There are several methods for reconstituting dried mushrooms, depending on the type 
of mushroom and kind of dish. They can be crumbled directly into soups or sauces, but 
should be soaked first if they’re to be put in drier foods. An excellent method is to place 
dried pieces between wet paper towels overnight. This allows them to absorb moisture 
gradually while retaining their flavor. 


FREEZING 


Freezing is another excellent and easy way to preserve mushrooms, providing you saute 
them briefly beforehand. (If you freeze raw mushrooms, they will decompose as soon as 
they thaw out.) Practically all mushrooms freeze well—I have stored Amanita calyptrata 
for over one year without any noticeable change in flavor! The mushrooms should be 
stored in an airtight container (e.g., a ziplock bag). Mushroom sauces and stocks can also 
be frozen for later use. 


CANNING 


Canning is a big undertaking, and is only worthwhile when you have an enormous 
amount of mushrooms. A pressure canner, mason jars, and lids are required. Wash the 
mushrooms thoroughly and let them cook in their own juices for a while. Then pack them 
in sterilized pint jars, cover with boiling water, seal, and process at 10-15 pounds pressure 
for 30 minutes (a very necessary step because they can easily become tainted with botulism). 
A little ascorbic acid (vitamin C) can be added to retain color. Mushrooms will keep for 
years if canned properly, but failure to observe sterile procedures can be disastrous. In 
my experience, Cantharellus, Tricholoma, Dentinum, Boletus, Hericium, and Agaricus 
can well. 
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PICKLING 


Pickling is just marinating on a larger and more elaborate scale. In Europe, mushrooms 
are often preserved under oil and vinegar. It is a fairly simple procedure, but obviously, 
the mushroom flavor is masked. Jars should be sterilized, but pressure cooking isn’t 
necessary because of the acidic medium. I have successfully pickled Cantharellus, Clito- 
cybe nuda, and Amanita calyptrata. 


SALTING 


This is another technique that is popular in some parts of Europe. The mushrooms 
are cooked briefly and then packed in rock salt and stored inairtight jars inthe refrigerator. 
Naturally they are salty this way, but the salt is easily dissipated by adding the mushrooms 
to soups or other watery dishes. 


MUSHROOM TOXINS 


MOST CASES of “mushroom poisoning” are the result of allergies* (idiosyn- 
cratic reactions or hypersensitivity), overindulgence (especially of raw mush- 
rooms), or food poisoning (ingestion of rotten mushrooms). All three usually 
result in nausea, vomiting, and/or diarrhea. Another common type of “mush- 
room poisoning” is imaginary—people who have lingering doubts about the 
safety of their meal are apt to experience discomfort whether or not there is a 
physiological basis for it. All the more reason not to eat a mushroom unless 
you're absolutely certain it’s edible! 

The two most common causes of mushroom poisoning are carelessness and 
ignorance. Despite what people say, mushroom experts do not die from mush- 
room poisoning. But of course, it is much more sensational for newspapers to say 
they do. Relatively few species are poisonous, but some of the most dangerous 
ones are exceedingly common, and almost any poisonous mushroom can befatal 
to asmallchild ora person in poor health. Therefore it is useful to learn about the 
different kinds of mushroom poisoning, should you or a friend experience 
discomfort. A brief rundown of the major groups of mushroom toxins is pre- 
sented here. “Mushroom toxin,” as defined here, isa compound which produces 
an abnormal effect on the human body. This definition encompasses mind- 
altering drugs such as psilocybin, whether or not they are ingested deliberately. 

As with any kind of poisoning, the two most important things to do are to seek 
immediate medical attention and identify the agent responsible. Idiosyncratic 
reactions to edible mushrooms are generally not serious enough to warrant a trip 
to the hospital, but if there is any doubt, consult a physician. 


AMANITA-TOXINS (AMATOXINS) 


Mushrooms: Amanita phalloides, A. ocreata, A. verna, A. virosa, A. bisporigera; 
Conocybe filaris; Galerina autumnalis, G. marginata, G. venenata; 
Lepiota castanea, L. helveola, L. josserandii & close relatives. 


Poisoning by amatoxins is extremely serious, with a fatality rate of about 50%. It is 
doubly dangerous because the symptoms are delayed for 6-24 hours after ingestion of the 
mushroom, by which time the toxins have been absorbed by the body. 

There are several groups of amatoxins, at least in the Amanitas. Phallolysin was the 
first toxin discovered. It destroys red blood cells when injected into rats and has a very 


*In this book the term “allergy” is used loosely to describe an adverse reaction to a normally harmless mushroom 
even though it may not be a genuine hypersensitivity. 
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high mortality rate. However, it is unstable and apparently destroyed by cooking and/ or 
the human digestive tract. A group of complex cyclic polypeptides called phallotoxins 
comprise the second group. They are also fatal when injected intravenously (they attack 
the liver), but are apparently destroyed by the digestive tract. It is another group of poly- 
peptides, the amanitins, that are the culprits. They are twenty times more lethal than the 
phallotoxins. Their concentration varies tremendously from individual mushroom to 
individual mushroom, but an average fatal dose is about 2 ounces (fresh weight) of 
Amanita phalloides. 

All recent mushroom-induced fatalities in California have been caused by Amanita 
Phalloides and A. ocreata. Both are large, handsome, tempting mushrooms, whereas 
the other deadly types (such as Galerina) are small and nondescript and therefore unlikely 
to be eaten. Of course, there is no excuse for eating any of these mushrooms if you take 
the time to learn about them. 


Symptoms and Treatment 


Amanitin poisoning usually manifests itself in four stages: (1) a latency period of 6-24 
hours after ingestion, during which time the toxin is actively working on the liver and 
kidneys, but the victim experiences no discomfort; (2) a period of about one day charac- 
terized by violent vomiting, bloody diarrhea, and severe abdominal cramps; (3) a period 
of about one day during which the victim appears to be recovering (if hospitalized, the 
patient is sometimes released!); (4) a relapse, during which liver and kidney failure often 
leads to death. There is sometimes more than one relapse. 

The effects of the toxin are centered on the liver and kidneys, but amanitin damages 
tissue throughout the body by inhibiting RNA synthesis within each cell. To make matters 
worse, the kidneys are apparently unable to eliminate amanitin from the body. The 
pancreas, adrenal glands, heart, lungs, muscles, intestines, and brain may be damaged, 
not only by the amanitin, but indirectly because of liver and kidney failure. It is a slow 
and painful way to die. 

There is no known antidote to amatoxin poisoning. Treatment 1s largely supportive and 
symptomatic—maintaining blood sugar and salts, eliminating urea by dialysis, and 
helping the body to get rid of the toxins. If you have any reason tothink someone haseaten 
a deadly Amanita (or an amanitin-containing mushroom), don’t wait for the symptoms 
to appear! If the person is taken to the hospital soon after ingesting the mushrooms, at 
least some of the toxins can be removed before they are absorbed. 


GYROMITRIN (MONOMETHYLHYDRAZINE) 


Mushrooms: Several Gyromitra species (especially G. esculenta & G. infula), also 
many related Ascomycetes (e.g., Verpa, Cudonia, Helvella spp.) 


Gyromitrin’s product of hydrolysis, monomethylhydrazine (MMH), is a very toxic 
carcinogenic compound used in the manufacture of rocket fuel. Gyromitrin poisoning has 
puzzled scientists for many years because of the very narrow threshold between complete 
absence of discomfort and severe poisoning or even death. This is due to the volatile nature 
of gyromitrin, which is removed by the process of cooking or drying providing it has a 
chance to escape. Gyromitras cooked in a closed pan can cause severe poisoning, and 
inhalation of the vapors is dangerous. Raw Gyromitras, of course, pose the greatest threat. 

The situation is complicated by differences in the toxicity of different geographical 
strains. Gyromitra esculenta has caused numerous fatalities in Europe, but not a single 
one in California. 


Symptoms and Treatment 


The symptoms, which appear 2-24 hours after ingestion, include headaches, abdominal 
distress, severe diarrhea, and vomiting. In severe cases the liver, kidney, and red blood 
cells are damaged (much as in poisoning by amatoxins), which may result in death. 
Treatment is largely supportive; a physician should be consulted. 
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MUSCARINE 


Mushrooms: /nocybe species; Clitocybe dealbata and seveal relatives; Omphalotus 
species, and certain red-pored species of Boletus. 


Muscarine was originally isolated in Amanita muscaria, but occurs in that mushroom 
in insignificant amounts. However, many Inocybes contain large amounts of muscarine— 
enough so that they can be fatal in large quantities. 


Symptoms and Treatment 


The effects, which manifest themselves 15-30 minutes after ingestion, are focused on 
the parasympathetic (involuntary) nervous system. They include excessive salivation, 
perspiration, tears, and lactation (in pregnant women), plus severe vomiting and diarrhea. 
These symptoms may be accompanied by visual disturbances, irregular pulse rate, de- 
creased blood pressure, and difficulty in breathing. The victim normally recovers within 
24 hours, but in severe cases, death may result from respiratory failure. Atropine is a 
specific antidote, but must be administered by a physician. 


IBOTENIC ACID/MUSCIMOL 


Mushrooms: Amanita muscaria, A. pantherina, A. gemmata. 


There are many contradictions in the literature regarding the principal toxins of 
Amanita muscaria and A. pantherina. Muscarine was originally believed to be the toxin, 
and then bufotenine was put forth as a candidate. It turns out, however, that the main 
active principle is ibotenic acid, which is converted by the human body into muscimol, a 
more powerful form that passes out in the urine. 

Amanita muscaria 1s apparently one of the oldest intoxicants known. Its use by certain 
Siberian peoples has been extensively documented and R. Gordon Wasson, in his book 
SOMA: The Divine Mushroom of Immortality, makes a convincing case for it being 
the mystical Soma plant of the RgVedas (sacred Hindu texts). It may have been used 
throughout Eurasia in ancient times, but if so, its use has been suppressed. Curiously, 
many Europeans fear A. muscaria more than its deadly cousin, A. phalloides. John 
Allegro’s attempt to link it to the origins of Christianity (The Sacred Mushroom and the 
Cross) is far-fetched and abstruse. 

Amanita muscaria is erroneously listed in older books as deadly poisonous. It can be 
fatal in large doses, but so can practically any poisonous mushroom. According to most 
sources, A. pantherina is somewhat more dangerous, while A. gemmata is less so. Deli- 
berate ingestion of these mushrooms has increased now that it has been shown that they 
are not as dangerous as once believed. However, their effects vary greatly from person to 
person. As people’s metabolisms are different and the concentrations of the toxins vary 
from mushroom to mushroom, there is no way of predicting what one’s reaction will be. 
Some people experience extreme discomfort, others have vivid dreams, still others ex- 
perience no effects whatsoever. The ingestion of these mushrooms is definitely not 
recommended here. Incidentally, not all of the toxins have been identified. For instance, 
neither pure ibotenic acid nor muscimol produce the nausea and vomiting that frequently 
occurs after eating A. muscaria. 


Symptoms and Treatment 


Symptoms normally appear 30 minutes to 2 hours after ingestion, and last for several 
hours. Nausea and vomiting are common, but the principal effects are on the central 
nervous system: confusion, mild euphoria, loss of muscular coordination, profuse 
sweating, chills, visual distortions, a feeling of greater strength, and sometimes halluci- 
nations, delusions, or convulsions. (An inordinate number of “trippers” mistake them- 
selves for Christ). Drowsiness is also a common phenomenon. In fact, those who ingest 
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A. muscaria frequently fall asleep (“swoon”), to awaken hours later with little or 
no memory of their experiences. There is no “hangover” effect as with alcohol, but most 
people who try it (including myself) do not wish to repeat the experience. Since muscimol 
passes out through the urine, Siberian users “recycled” their A. muscaria by drinking their 
own urine. I know of no one in the United States who has tested this approach. 

Treatment of muscimol poisoning is largely supportive—reassuring the victim that the 
effects are temporary. In the mistaken belief that muscarine was the principal toxin, older 
texts prescribe atropine as an antidote. Atropine, however, is likely to exacerbate the 
effects of ibotenic acid/ muscimol. 


PSILOCYBIN/PSILOCIN 


Mushrooms: Psilocybe baeocystis, P. caerulescens, P. cubensis, P. cyanescens, 
P. semilanceata and many others; also certain Panaeolus species (e.g., 
P. cyanescens, P. subbalteatus); certain Conocybe and Gymnopilus 
species; possibly Pluteus salicinus, P. cyanopus, and others. 


These indole derivatives are well known for their psychedelic properties, and “psilo- 
cybin mushrooms” are often consumed for recreational purposes. Several hallucinogenic 
mushrooms played an important role in the religious and medicinal rites of Native 
Americans in Mexico and Central America. But the Spaniards suppressed their use to 
such an extent that their existence was seriously doubted by early 20th century botanists. 
The mushrooms were “rediscovered” in Oaxaca in the 1930's, and 20 years later they were 
identified as belonging principally to the genus Psi/ocybe. Since then their properties 
have been so publicized that Oaxaca has been inundated by pleasure-seeking gringos. It 
has subsequently been discovered that many psilocybin-containing mushrooms grow in 
the United States as well. 

Psilocin (a dephosphorylated version of psilocybin) is about ten times as active as psilo- 
cybin. Most psilocybin-containing mushrooms have only a trace of psilocin, but the 
human body coverts most of the psilocybin into psilocin. A blueing reaction associated 
with the presence of psilocybin and psilocin is caused by an enzyme that oxidizes psilocin. 
However, not all mushrooms that stain blue contain psilocybin or psilocin, and not all 
“psilocybin mushrooms” stain blue. 


Symptoms and Treatment 


Symptoms are similar to those of LSD. Shortly after ingestion, and for a duration of 
several hours, the “victim” experiences heightened color perception, visual distortions, 
rapdily shifting shapes and images, a “kaleidoscope effect” with eyes closed, elation or 
hilarity, and hallucinations or delusions. Nausea and vomiting are rare. Some people 
report the sensation of leaving their bodies, or of traveling into the future or past, or other 
highly subjective experiences. Others experience profound anxiety. 

In case of accidental ingestion or a “bad trip,” the victim should be repeatedly assured 
that the effects are temporary. A factor to bear in mind is that transferring the person to 
an unfamiliar environment can be frightening, and that sedatives may worsen the effects, 
especially if administered forcibly. LSD, incidentally, was derived from another fungus, 
Claviceps purpurea (wheat ergot). 


GASTROINTESTINAL IRRITANTS 


Mushrooms: Many, including: Agaricus californicus, A. hondensis, A. placomyces, A. 
praeclaresquamosus, A. xanthodermus, Boletus satanas, B. erythropus, 
B. haematinus, B. pulcherrimus, B. subvelutipes; Chlorophyllum molyb- 
dites; Entoloma species; Gomphus floccosus; Hebeloma species; many 
acrid and/or purple- or yellow-staining Lactarius species; Laetiporus 
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sulphureus and Lepiota rachodes & L. naucina (sometimes); Naema- 
toloma fasciculare; Omphalotus species; Ramaria formosa and relatives; 
many acrid Russula species; Scleroderma species; and several Tricholoma 
species (notably 7. pardinum and T. pessundatum). 


As evidenced by the list, this is by far the largest and most prevalent group of mushroom 
toxins. Very few of the active principles have been identified, however, perhaps because 
they are rarely fatal. The most frequent culprits in gastrointestinal poisoning are the 
phenol-smelling Agaricus species and Chlorophyllum molybdites, undoubtedly because 
they closely resemble edible types. The most dangerous are Entoloma species, Hebelorna 
species, Tricholoma pardinum, Boletus satanas and close relatives (raw), Naematoloma 
fasciculare, and Chlorophyllum molybdites. “Allergic” reactions to edible mushrooms 
normally take the form of gastrointestinal upset. 


Symptoms and Treatment 


Symptoms usually appears shortly after ingestion (20 minutes-4 hours). They include 
nausea, vomiting, cramps, and diarrhea,* which normally pass after the irritant is expelled. 
Severe cases, however, may require hospitalization. Treatment is largely supportive— 
helping the body to eliminate that which itis not equipped to handle. Though notas serious 
as other types of mushroom poisoning, gastrointestinal upsets are not to be taken lightly, 
as evidenced by the fact that many people acquire a lingering distaste for mushrooms after 
an all-night bout with nausea and diarrhea. 


MISCELLANEOUS TOXINS 


Coprinus atramentarius contains a disulfram-like compound (coprine) that reacts 
with alcohol in the body to produce acetaldehyde, which in turn produces a peculiar but 
transitory set of symptoms: reddening of the ears and nose, a metallic taste in the mouth, 
lightheadedness, rapid heart beat, a throbbing sensation, and sometimes nausea and 
vomiting. Recovery is normally spontaneous and complete. The alcohol needn’t be con- 
sumed simultaneously with the mushrooms to havea synergistic effect—therefore anyone 
who indulges in alcohol regularly should not eat C. atramentarius. Individual reactions 
vary, Suggesting that some people may be more sensitive or the mushrooms themselves 
may differ in coprine content. It has also been suggested that raw C. atramentarius does 
not actually contain coprine, but that it is formed in the process of cooking. Similar 
alcohol-related effects have been reported for Clitocybe clavipes. 

Paxillus involutus is said to be toxic raw, but is eaten by many people (especially Euro- 
peans) after being pickled or parboiled. However, the human body apparently develops 
a sensitivity to it, manufacturing antibodies that destroy red blood cells. Thus, someone 
who has eaten it for years can suddenly be poisoned (even fatally!). 

Cortinarius orellanus, C. gentilis, and some close relatives are commonly fatal. They 
contain toxins which, like the amatoxins, attack the liver and kidneys. Symptoms do not 
appear for up to three weeks after ingestion of the mushrooms, making diagnosis and 
treatment much more difficult. Some of these Cortinarii occur in the United States. As 
they are difficult to identify, all dry-capped Cortinarius species are best avoided. 

Naematoloma fasciculare, a common wood-loving mushroom, can also cause liver and 
kidney damage. Fortunately, it is rarely eaten because of its bitter taste. There is also 
evidence to suggest that the substrate on which a mushroom is growing can affect its 
edibility. The edible honey mushroom (Armillariella mellea), for instance, will often 
cause digestive upsets when growing on buckeye. 

Last but not least, there is the danger of contamination by pesticides and other environ- 
mental poisons. Always be aware of this possibility, especially when picking mushrooms 
in towns, along well-traveled roads, and in forests, fields, or range land where herbicides 
and pesticides are used. 


*The literal translation of the Japanese name for certain poisonous Tricholomas is “Unable to Cross the Valley’— 
presumably because one is unable to cross the valley after eating them! 


Russula cyanoxantha, a robust mushroom with brittle flesh and white gills. The cap color iS e€X- 
tremely variable (see description on p. 94). Maggot-free specimens such as these are unusual. 


Lactarius uvidus (see p. 75) is one of several purple-staining milk caps. The cap is usually sticky or 
slimy, but in one mountain-loving variety it is practically dry. Note how the stalk snaps open cleanly 
like a piece of chalk—a characteristic feature of Lactarius and Russula. 


Melanoleuca evenosa group (see p. 171) is reminiscent of a Russula or Tricholoma but hasa fibrous 
stalk and amyloid white spores. Look for it in the spring under mountain conifers soon after the 
snow melts. Note how the gills are crowded and whitish. 


Two agarics that typically grow in dense clusters. Top: Clitocybula familia (see comments under 
Collybia acervata, p. 215) grows on rotting wood. These are young specimens; as they mature the 
caps will broaden somewhat. Below: Lyophyllum decastes group (see p. 174) is usually but not 
always terrestrial. This cluster is rather unusual becausethe caps have watery spots. 


Abnormalities are common in mushrooms. They are the result of environmental influence or im- 
proper development; they are nor inherited or passed on. One widespread abnormality is the develop- 
ment of a small rosette of gills (“rose gill”) on the cap surface. In extreme cases, an entire mushroom 
may ride “piggy-back” on another, like these Russulas (left). Albino individuals also occur. In this 
cluster of Craterellus cornucopioides (right), half is normally colored and half is whitish! Other ab- 
normalities include aborted, parasitized, or sterile specimens and failure of the cap or gills to form. 
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WHAT IT ALL MEANS 
(A Short Dictionary of Scientific Names) 


Otidea, Ramaria, Tricholomopsis, Volvariella 
Exidia, Stropharia, Hygrophoropsis, Arcangeliella 


You may groan at the sight or sound of scientific names, but the paucity of common names 
for mushrooms forces us to use them. As explained in the chapter on classification (p. 8), 
many people are intimidated by scientific names because they are derived from Latin and 
Greek. “How do you remember all those names?” I am repeatedly asked. Yet posers of this 
question have usually mastered many scientific names without realizing it: 


Asparagus, Magnolia, Sassafras, Eucalyptus 
Rhinoceros, Hippopotamus, Chrysanthemum, Citrus 


Since that which is understood is more likely to be remembered than that which is not, 
learning the meanings of scientific names can increase your ability to remember them. 
By refusing to be intimidated, you can demystify the names of mushrooms while you are 
demystifying the mushrooms themselves. 

Scientific names can be divided into three categories: descriptive, honorary, and 
geographical. (A fourth possible category, nonsensical, needs no elaboration.) 

Descriptive names are the most numerous as well as the most helpful. They can aid in 
the identification process because they usually tell us something significant about the 
mushroom, its habitat, or time of growth. For example: 


Flav- means yellow, and it isasafe bet that Hygrocybe flavescens, Tricholoma 

flavovirens, Boletus flaviporus, and Russula claroflava are at least partially 
yellow. (They are.) Similarly, Macrocystidia cucumis(macro=large, cucumis 
=cucumber) has giant cystidia (sterile cells) on its gills and smells like cucum- 
ber, and Hypsizygus tessulatus (hyps=high up, zygus=yoked or joined, 
tessulatus=mosaic-like) grows high up on elms and develops mosaic-like 
scales on its cap as it matures. 


You will soon discover that many of the longest and most “difficult” names are actually 
composed of shorter, more familiar elements—familiar because the English language 
is a thicket with many Latin roots. For instance: 


Climacodon is derived from climac- (ladder, as in the English word climax) 
and odon(tooth or teeth, as in the English word orthodontist), and the Greek 
element derm (skin) appears in many mushroom names (xanthodermus, 
calyptroderma, Dermocybe, etc.) as well as English words like dermatolo- 
gist, epidermis, and pachyderm. 


A few descriptive names, unfortunately, are apparent misnomers, for they bear no obvious 
relation to the mushroom and may even contradict tt: 


A ppendiculat- means witha fringe or small appendage, but Boletus appendi- 
culatus has neither. Although a/nicol- means alder-dweller, Lactarius al- 
nicola favors conifers and oaks (but may have originally been collected in a 
mixed forest containing alder). 


Honorary names usually commemorate a mycologist, mycologist’s best friend, or 
mushroom collector. In most cases an -ii, -i, or -ae is added to the person’s name if it is a 
species (e.g., kKauffmanii, barrowsil, smithii), oran-a, -ea, or-iaifitisa genus(e.g., Barssia). 
Other suffixes, particularly diminutives or those meaning “pertaining to,” can also be 
added (e.g., booniana, Longula, Lenzites). 
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Honorary names are usually recognizable as such because they don’t sound Latin. 
Some, however, may not be obvious, particularly those that honor Europeans. Examples: 


Hohenbuehelia is named after the Austrian botanist Hohenbuhel, Arcan- 
geliella and Battarrea after the Italian mycologists Arcangeli and Battarra, 
and Galiella and Rozites after the French mycologists Le Gal and Roze. 


One major drawback of an honorary name is that it tells us nothing about the mushroom 
itself. On the other hand, precisely because it tells us nothing it cannot be misleading! 

Geographical names are formed by adding an adjective suffix to the name ofa particular 
region or locality. Most are self-evident (e.g., californicus, marylandensis, cubensis, 
mexicana, olympiana). Some are Latinized, however (e.g., novaboracensis, of New York, 
suecica, of Sweden) and others are obscure (e.g., hondensis, named after bustling La 
Honda, California, and pitkinensis, which immortalizes populous Pitkin, Colorado). 
Geographical names can be deceptive because they usually indicate where a species was 
discovered rather than where it occurs. For instance, Longula texensis, originally col- 
lected in Texas, and Suillus sibiricus, first found in Siberia, are both widely distributed 
in western North America. 


SUFFIXES 


Suffixes can have specific meanings, vague meanings, multiple meanings, or no 
meaning at all. Some suffixes simply transform nouns into adjectives. Others indicate 
possession, likeness, size, action, or degree. Still others designate gender—a concept 
familiar to anyone who has studied French or Spanish. Thus a single root word can have 
several forms depending on the gender and spelling of the word(s) with which it is used. 
Example: 


Brunne-, the root word for brown, becomes brunneus (masculine form) in 
Boletus olivaceobrunneus, brunnea (feminine form) in Leptonia vinaceo- 
brunnea, brunneum (neuter form) in Tricholoma albobrunneunm, and 
brunneo-, brunnea-, or brunnei(combining forms), as in Clitocybe brunneo- 
cephala. Suffixes with specific meanings can also be attached, as in brun- 
nescens (“becoming brown”) or brunneola (“less than brown, brownish”). 


As you can see, it is not necessary to know all the quirks and nuances of Latin and Greek 
grammar in order to recognize root words such as brunne in their various manifestations. 

Since suffixes are sundry and sometimes difficult to recognize, the more common ones 
are listed separately. However, common prefixes as well as most suffixes with very specific 
meanings (e.g., odon=tooth, pes=foot or stem, osm-=odor) can be found in the dictionary 
of word elements. 

The dictionary is for descriptive names only. It does not include people or places, self- 
evident words such as giganteus (gigantic), caninus (canine), parasitica (parasitic), or 
fragilis (fragile). Nor does it include names whose meanings are obscure, debatable, or 
unknown. A hyphen indicates that the root word can have various endings (see discussion 
of suffixes). 

Space does not permit listing a// the root words used in naming mushrooms, but with 
the help of the dictionary and the material preceding it, you should be able to make sense 
out of most of the scientific names in this book—and enrich your English vocabulary in 
the process! Examples: 


(1) cortin=curtain, arius=with or pertaining to, thus Cortinarius means 
“with a curtain.” 

(2) cybe=head, con=cone, derm=skin, ino=fiber, clit=sloping, psi/=smooth, 
thus Conocybe means “cone head,” Dermocybe means “skin head,” /no- 
cybe means “fiber head,” Clitocybe means “sloping head,” and Psilo- 
cybe means “smooth head.” 
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(3) Ivc=wolf, perdon=flatulence, thus Lycoperdon means “wolf fart.” 
(4) vermicul=little worm, osus=full of, thus vermiculosus means “full of little 


worms’ (1.e., Maggoty). 


(5) canthar=drinking cup, e//us is a diminutive suffix, thus Cantharellus 


means “little drinking cup.” 


(6) paxill=small stick or stake and -us is a masculine gender ending, thus 
Paxillus means “small stick” or “small stake.” 


(7) leuc=white, thus Leucopaxillus means “white Paxillus.” 


(8) a as a prefix means without, phy//=leaves or gills, phor=bearing or bearer, 
ales denotes an order of fungi, thus Aphyllophorales means “order of fungi 


not bearing gills.” 


(9) orth=straight, odont=teeth, ist is an English suffix meaning “one who,” 
thus orthodontist means “one who straightens teeth.” 


(10) succ=juice or sap, u/ent=full of, thus succulent means “full of juice.” 


Common Suffixes 


Note: Some suffixes, particularly those with feminine endings, may not be in alpha- 
betical order because they are listed under their masculine form. For instance, -ata 
is listed under -atus, and -aria is listed under -arius. 


-a: most common feminine gender ending 

-abilis: see -bilis 

-abulum, -aculum: see -bulum 

-aceae. denotes a family of fungi or plants 

-aceus, -acea, -aceum: color of, made of, with 
quality of, closely resembling, relating to 
(e.g., olivaceus, Olive-colored) 

-acius, -acia, -acium: pertaining to, pos- 
sessing 

-ae: named after, pertaining to (e.g., annae) 

-aeus, -aea, -aeum: belonging to 

-ago: (1) resembling, similar to (2) made of, 
color of 

-ales: denotes an order of fungi or plants 

-alis, -ale: belonging to, pertaining to, relating 
to, characteristic of 

-aneus, -anea, -aneum: made of, color of, 
resembling 

-ans: implies action (like -ing in English, e.g., 
radicans, rooting) 

-anus, -ana, -anum: pertaining to, charac- 
teristic of (often connotes position, e.g., 
montanus, of the mountains) 

-arion: diminutive 

-aris, -are: belonging to, pertaining to 

-arius, -aria, -arium, -arum: pertaining to, 
possessing, furnished with, relating to, 
(e.g., Cortinarius, with a curtain) 

-ascens: becoming, almost, somewhat (e.g., 
purpurascens, becoming purple) 

-aticus, -atica, -aticum: denotes place of 
growth or origin(e.g., si/vaticus, growing 
in the woods) 

-atilis, -atile: denotes place of growth (e.g., 
saxatilis, growing among rocks) 


-ator: see -tor 

-atus, -ata, -atum: (1) possessing, furnished 
with (e.g., armillatus, ringed or with a 
ring) (2) resembling, similar to (e.g., 
ovatus, egglike) 

-ax: apt or tending to 

-bilis: capable of, able to, tending to(e.g., 
mutabilis, able to change) 

-bulum: instrument, container, agent, means 

-bundus, -bunda, -bundum: implies action 

-ceae: see -aceae 

-cellus, -cella, -cellum: diminutive 

-cillus, -cilla, -cillum: diminutive 

-colus, -cola, -colum: inhabitant, dweller(e.g., 
corticola, bark dweller) 

-culus, -cula, -culum: diminutive (e.g., auri- 
cula, small ear) 

-cundus, -cunda, -cundum: able to, tending to 
(e.g., rubicundus, tending to redden) 

-e: (1) gender ending (usually feminine) (2) see 
-dae 

-ea: see -eus 

-ellus, -ella, -ellum: diminutive (e.g., Can- 
tharellus, small cup) 

-ens: see -ans 

-ensis, -ense: indicates place of growth or 
origin (e.g., arvensis, growing in fields) 

-enus: belonging to 

-er, -eres. provided with 

-escens: becoming, almost, somewhat (e.g., 
rubescens, becoming red or almost red) 

-estris, -ester, -estre: indicates place of growth 
or origin (e.g., campestris, growing in 
fields) 
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-etes: (1) denotes class or larger grouping of 
fungi (2) one who is 

-ettus, -etta, -ettum: diminutive 

-etum: denotes collective place of growth 

-eus, -ea, -eum: (1) pertaining or belonging 
to (2) color of, made of, similar to (e.g., 
melleus, honey-colored) 

-formis, -forme: resembling, especially in 
shape or form(e.g., strobiliformis, shaped 
like a pine cone) 

-genus, -gena, -genum: born of, originating 
from 

-i; see -il 

~ia: (1) see -ius (2) see -a (3) see -ae 

-iacus, -iaca, -iacum: pertaining to 

-iae. see -ae 

-lanus, -lana, -ianum: see -anus 

-ibilis: see -bilis 

-icans: becoming, almost, closely resembling 
(e.g., nigricans, becoming black) 

-icius, -icia, -icium: (1) made of, pertaining to 
(2) implies or denotes action 

-icoS: pertaining to 

-icus, -ica, -icum: belonging to, pertaining to 
(e.g., californicus, of California) 

-ides: resembling, similar to 

-idion, -idius, -idia, -idium: diminutive (e.g., 
Gomphidius, little peg) 

-idus, -ida, -idum: (1) resembling, similar to 
(2) becoming, almost(e.g.,a/bida, whitish) 

-iellus, -iella, -iellum: diminutive 

-lensis, -iense: see -ensis 

-i: named after (e.g., kauffmanii) 

-ilis, -ile: able to, capable of, with property of 
(e.g., fragilis, able to be broken) 

-illus, -illa, -illum: diminutive 

-imos. pertaining or relating to 

-imus, -ima, -imum: superlative 

-inans: becoming, almost 

-ineus, -inea, -ineum: color of, made of, 
similar to (e.g., ferruginea, color of rust) 

-inius, -inia, -inium: named after, relating to 

-inos: (1) made of (2) see -inius 

-inus, -ina, -inum: (1) pertaining or belonging 
to, possessing, resembling (2) diminutive 

-ioides: see -oides 

-ion: (1) diminutive (2) denotes occurrence 

-ior: (1) comparative (e.g., strictior, very 
straight) (2) see -ios 

-ios: pertaining or relating to 

-is: pertaining or relating to 

-isce, -iscus, -iscos: diminutive 

-issimus, -issima, -issimum.: superlative (e.g., 
speciosissimus, showiest) 

-istos: Comparative or superlative 

-ilas: see -itius 

-ites, -itis: pertaining to, named after 

-iticus, -itica, -iticum: (1) possessing, fur- 
nished with (2) capable of, able to 

-itius, -itia, -itium: (1) with quality or color of, 
similar to (2) implies action or result 
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-iuS, -ia, -ium: (1) pertaining to, characteristic 
of, resembling (e.g., regius, pertaining to 
kings) (2) occasionally used as diminu- 
tive or comparative 

-ivus, -iva, -ivum: (1) possessing, furnished 
with(2) pertaining to(3) capable of, able to 

-izans: becoming like, resembling 

-limus: see -rimus 

-ma, mus: indicates action or result 

-nellus, -nella, -nellum: diminutive 

-odes: see -oides 

-oides, -oideus, -oidea, -oideum: resembling, 
similar to (e.g., phalloides, like a phallus) 

-olentus, -olenta, -olentum: see -ulentus 

-olus, -ola, -ole, -olum: (1) diminutive (2) less 
than, somewhat (e.g., /uteolus, yellowish) 

-on: neuter gender ending 

-onius, -onia, -onium: pertaining or related to 

-opsis: resembling, similar to (e.g., Tricho- 
lomopsis, like Tricholoma) 

-orius, -oria, -orium: capable of, able to (e.g., 
tinctorius, able to dye) 

-orum: pertaining to 

-os: masculine or feminine gender ending 

-osus, -osa, -osum: denotes fullness, abun- 
dance, marked degree of development 
(e.g., succosa, full of juice) 

-otus, -ota, -otium, -otum: (1) resembling, 
similar to, possessing,- furnished with 
(2) see of- in dictionary 

-rimus, -rima, -rimum: superlative (e.g., pul- 
cherrimus, most beautiful) 

-ros: pertaining to 

-tatos, -tate, -taton: superlative 

-ter: agent or means 

-teroS, -lera, -teron: comparative 

-tes, -tis, -tor, -tra, -tria, -tron, -tros, -trum, 

-trus: denotes agent, means, tool, or object 
(e.g., necator, killer) 

-ud: See -uus 

-ugo: (1) made of (2) able to, capable of (3) 
disease or rust 

-ulentus, -ulenta, -ulentum: denotes  full- 
ness, abundance, marked degree of de- 
velopment 

-ulus, -ula, -ulum, -ullus: (1) pertaining to 
(2) diminutive (3) denotes lesser degree of 
development (e.g., dulcidulus, slightly 
sweet) 

-um: most common neuter gender ending 

-unculus, -uncula, -unculum: diminutive 

-uruS, -ura: (1) implies result or action (2) 
pertaining to 

-us: most common masculine gender ending 

-usculus, -uscula, -usculum: diminutive 

-ustris, -uSter, -ustre: see -estris 

-utus, -uta, -utum: possessing, furnished with 

-uus, -ua, -uum: implies result or possibility 
of action j 

-ydrion, -yllion: diminutive 

-ys: Comparative or superlative 
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Dictionary of Selected 
Latin and Greek Word Elements 


A 


a-, ab-, ad-, etc.: prefix meaning without, 
absent, or away from 

abies, abie-, abiet-: fir, firs 

acanth-: thorn, prickle 

acer-: (1) maple (2) acrid, sharp 

acerb-: bitter, sour 

acerv-: heap 

acet-: vinegar 

acetabulum: vinegar cruet 

acicul-: _ bristle, needle, splinter 

acr-: acrid 

acumin-, acumen-: sharp point 

acut-: sharp, pointed, acute 

adust-: scorched 

aegerit-: pertaining to poplar 

aereuS: copper, bronze 

aerug-: blue-green, green, or deep green 

aest-: summer 

affin-. related; adjacent 

agaric-: ancient term for mushroom 

agath-: pleasant, good, excellent 

agglutin-: glued 

agr-: field 

alb-: white 

aleur-: wheat flour 

alli-: garlic 

aln-- alder 

alutace-: leather-colored (yellowish-tan) 

amab-: pretty 

amanita-: ancient term for mushroom 

amar-: bitter 

amentace-: pertaining to catkins 

amethyst-: violet (amethyst) 

amianth-: unpolluted, spotless 

ammo-: sand 

amoen-: pleasant, lovely 

amygdal-: almond 

amylo-: amyloid (containing starch) 

ananas: pineapple 

andros-: a tiny herb or plant 

angi-: vessel 

angust-: small, narrow 

annul-: ring, annulus 

anth-: flower 

anthrac-: coal, charcoal 

apothec-: storehouse 

appendiculat-: witha small appendage, 
appendiculate 

apt-: fastened, bound 

aqu-: watery 

arachn-: spider or spider web 

arai-, arae-: thin, narrow 

arane-: spider or spider web 

arcularius: maker of small chests 

aren-: sand 

areol-; asmall open space 


areolat-: areolate (cracked like dry mud) 

argent-: silver 

argill-: clay 

argillace-: clay-colored (dull yellow-brown) 

argyr-: silver 

armen-: apricot, apricot-color 

armill-: bracelet, ring 

arquat-: (1) bowed, arched (2) rainbow- 
colored 

arv-: field(s) 

asc-: bladder, bag, wineskin 

asper-, aspr-: rough 

aster-, aStr-: star 

astragalin-: pertaining to goldfinch 

ater-, atr-: black, very dark 

atrament-: ink 

atrat-: clothed in black 

attenuat-: narrowed, tapered, reduced 

augean-: pertaining to Augeos, who main- 
tained an uncleaned stable for 30 years 

august-: majestic, august 

aur-: see aure- and auri- 

auranti-. orange 

aurat-: gilded, ornamented with gold 

aure-: gold, golden 

aurl-, auric-: ear 

auriscalpium: ear scrape 

austr-, austral-. southern 

avellan-: avellaneous (pale gray tinged with 
pink) 

azur-: azure, blue 

B 


baccat-: (1) set with pearls or berries (2) soft, 
pulpy 

badi-: reddish-brown 

bae-: slim, small 

balsam-: balsam, fir 

balte-: belt, girdle 

basidi-: basidium or basidia (derived from 
word for little base or pedestal) 

(derived from little base 

basilar-: fixed at the base of something, basal 

bell-: pretty, handsome 

benzoin-: resinous 

betul-: birch 

bi-: prefix meaning two, double, twice 

biennis: lasting two years 

bol-: throw, thrower 

bolaris: with little lumps of paint 

bolbit: cow dung 

bolet-, bolites: ancient words for a superior 
kind of mushroom 

bombyc-: | silky 

boreal-: northern 

botry-, botryt-: bunch of grapes 

bovista: ancient term for puffball (probably 
derived from word for ox) 
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brev-: short, brief 

brum-: winter 

brunne-: brown, dark brown 

buf-: toad 

bulb-: bulb 

bulbos-: witha bulb, bulbous 

bulg-: wine skin, leather bag 

butyrace-: buttery 

byssised-: seated in or pertaining to a mass 
of fine threads or filaments 


C 


caelat-:  chiselled, carved 

caerul-: blue, deep blue 

caes-: glaucous, light gray, blue-gray 

caesar-: caesarean, regal 

caespitos-: cespitose (tufted or clustered) 

calamistrat-: curled 

calig-: boot 

callist-: beautiful 

calo-: beautiful 

calv-, calvat-: bald, hairless 

calyc-: cup, bud, calyx 

calyptr-. protective cap or hood 

camar-: arched, curved, vaulted 

camp-: fields, plains, countryside 

campan-: bell 

campanul-: little bell 

can-: hoary, pale gray, whitish 

cancell-: lattice-work 

candid-: shing, bright, white, clear 

canthar-, canth-: drinking cup 

caperat-: wrinkled, folded 

capill-; hair 

capn-: smoke 

capr-: goat 

capreol-: (1) wild goat (2) tendril 

carbon-: coal, charcoal 

carchar-: rough, jagged 

carn-, carne-: flesh, flesh-colored 

carp-: fruit, fruiting body 

cary-, caryc-: nut tree or nut (especially walnut 
or hickory) 

castan-: chestnut, chestnut-colored 

catathelasma: running down 

catin-: small bowl, basin, hollow 

caud-: tail 

caul-: stalk, stem, stipe 

cay-, cavi-: hollow, cavernous 

cedr-: cedar (Old World cedar, Cedrus) 

cedret-: cedar woods, cedars 

celer-: swift 

centuncul-: a patchwork cloth 

cep-: (1) onion (usually cepa) (2) head (see 
ceps) 

cephal-: head 

ceps: heads 

cer-: horn 

cerace-; Waxy 

cerea-: wax 

cerebr-: brain 
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cerrusat-: as if painted with white lead 

cervin-. pertaining to deer; fawn-colored 

chaet-: long hair or bristle 

chamal-: false 

chamonixia-: onthe ground (?) 

cheil-: lip, brim, margin 

cheim-: winter 

chelidon-: russet (colored like a swallow’s 
throat) 

chelis: (1) hoof or claw (2) cloven 

chil-: lip, brim, margin 

chion-; snowy 

chlamya-: mantle, cloak 

chlor-: green, greenish, greenish-yellow 

choir-: sow, pig 

chondr-: (1) cartilaginous (2) granular 

chro-: (1) color (2) superficial appearance, 
skin 

chrom-: bright color, e.g., chrome-yellow 

chrys-: golden, gold 

cibar-: food 

cibor-: drinking vessel or cup 

ciliat-: ciliate (fringed with hairs) 

cilic-: cloth made of goat’s hair 

cincinnat-: curly, with curled hairs 

cinere-: ash-colored, smoky, of cinders 

cingul-: girdle, belt, collar 

cinnabarin-: red, cinnabar-colored 

cinnamom-: cinnamon-colored 

circell-: small ring 

circin-: circular, or bent like the head of a 
crosier 

cirrhat-: frayed, fringed, curled 

citrin-: lemon-yellow 

clar-: clear, light, brilliant 

clathr-: iron grating, latticework 

claud-: lame, closed 

clay-: club 

clavat-: clavate (club-shaped) 

clavicul-: small key 

climac-: ladder 

clit-: sloping 

clype-: round shield 

coccin-: scarlet, red 

cochleat-: like a snail shell 

cocos-: coconut 

cognat-: related, kindred 

col-: dweller, inhabitant (usually a suffix) 

cole-: sheath 

coli-: sieve, colander 

collinit-: smeared or covered with slime 

collyb-: small coin or coin-shaped pastry 

columb-: dove 

com-: hair 

comat-: covered with hair 

con-: (1) cone (2) prefix meaning with 

conchat-: — shell-shaped, shell-like 

concinn-: neatly arranged or joined 

concrescens: congealed 

confluens: confluent; running together 

confragos-: rough, scaly 
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conigen-: growing on or born from cones 
connat-. born together 
connex-: connected 


connivens-: blended together, converging 
consobrin-: cousin 


controvers-: turned against, in opposite 
directions 
copr-: dung 
cor-: see cori- 
cordy-: club, cudgel, swelling 
cori-: leather 
corn-: horn 
corniculat-: with little horns 
cornucopi-: horn of plenty 
coron-: crown 
coronill-: little crown, garland 
corrug-: wrinkle, wrinkles 
cortic-. (1) bark or hard crust (2) cork 
cortin-: curtain 
corvin-: shiny black (like a raven) 
coss-: wood worm 
cost-: rib 
cotone-: color of wild olives or quince 
cotyl-. cup, cup-shaped 
crani-: skull, cranium 
crass-: fat, thick, big, heavy 
crater-: cup, crater 
cren-: notch 
crenulat-: notched, scalloped 
crep-, crepid-: shoe, slipper 
cretace-: chalky 
crin-: hair 
crinitus: long-haired, very hairy 
crisp-: curly, crisped 
crist-: crest 
croc-: saffron-colored 
crocolit-: wearing saffron 
cruent-: gory, blood-colored 
crust-. crust, crusty 
crustulin-: thin bread crust 
crypt-: hidden, secret 
cucull-: hood, cap 
cucum-: cucumber 
cudonia: pertaining to a leather helmet 
cumatil-: colored like a wave or sea water 
cuspidat-. witha sharp tip, pointed 
cyan-: blue, deep blue 
cyath-: cup 
cyb-, cybe: head 
cycl-; circle, wheel 
cypt-. stooped forward 
cyst-: blister, bladder, cyst 
D 
dacry-: a tear (as in weeping) 
daedal-: pertaining to maker of labyrinth, 


beautifully wrought 
fire-brand, charred wood 

dasy-: shaggy, hairy 

dauc-: carrot 

dealbat-: whitewashed 

decastes: by tens 


dal-: 
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deceptiv-, decipiens: deceiving 
decolorans: fading 

decor-: beautiful, befitting, elegant 
decurrens: decurrent (running down) 


delibut-: grease, greasy 


delica: weaned, without milk 
delicat-: dainty, pleasing 
delph-: womb 

delphus: brother 


dendr-, dendron: tree 

dens-: crowded, thick, compact 

dent-: tooth, teeth 

derm-: skin 

destruens: destroying 

detonsus: sheared, clipped 

di-: prefix meaning two, twice 

dibaphus: dyed twice 

dicty-: net 

difform-: deformed 

dilatat-. dilated, enlarged 

dipl-: prefix meaning double 

disc-: disc 

discised-: seated ina disc 

discoid-: (1) disc-shaped (2) descriptive term 
for one color at the center of anothercolor 

dissimulans: one who is disguised 

don-, dont-: tooth, teeth 

dry-: oak 

dryad-: (1) wood nymph (2) oak 

dulc-: sweet 

dur-: hard, resistant, durable 

duracin-: hard-fruited 


E 


eburne-: ivory 

eccilia: rolled up 

echin-. hedgehog, sea-urchin (hence spiny, 
prickly) 

edodes: food 

edulis: edible 

elaph-: deer 

elasm-: thin plate or gill 

elat-: raised, tall 

elegan-, elegans: 

encephal-: brain 

end-, endo-: within, inner, inside (prefix) 

ent-: rolled inward 

enteron-: internal 

ep-: see epi- 

ephippi-: mounted as ona horse 

epi-: prefix meaning on or upon 

epipterygia: surmounted bya small wing 

ereb-: dark 

eric-: heath 

ericet-: heaths 

erinace-: pertaining to hedgehog 

erub-: red, reddish 

erythr-: red, reddish 

esculent-: edible, good to eat 

eury-: large, broad, wide 

evanescens: evanescent, withering away 

evenos-: without veins 


elegant, choice 
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ex-: prefix meaning without, beyond, on 
the outside, or possessed of 
excels-: lofty 
excor-: peeled, flayed 
exid-: staining, exuding, perspiring 
exim-: extraordinary, distinguished 
F 


fag-: beech 

fall-, fallax: deceptive 

farin-: flour, meal 

farinace-: farinaceous (like fresh meal) 

fascicul-: bundle 

fastigiat-: pointed, gabled 

fav-- honeycomb 

fell-: very bitter (bile) 

fenn-: Finland 

fer-: bearer, carrier, bearing (usually a suffix) 

ferr-: iron 

ferrug-: rust, rusty 

fibr-: fiber 

fibril-: fibril (fine fiber or hair) 

fibros-: fibrous 

fibul-: pin or clasp 

fid-: divided, forked 

fil-: thread 

fim-: dung 

fimbriat-: fringed 

fimet-: dung heap 

firm-: firm, strong 

fistul-: tube or pipe 

flabell-: small fan 

flamm-: flame 

flav-: yellow 

flocc-: woolly 

flu-: secreting fluid, letting flow (usually a 
suffix) 

foc-: fire 

foenisecii-: pertaining to hay-making or 
lawn-mowing 

foetens, foetid-: fetid, stinking 

foli-: leaf or leaves (gills) 

fomes, foment-, fomit-: tinder 

form-: shape, form, appearance 

formos-: lovely, shapely, beautifully formed 

fornicat-: arched or vaulted 

fract-, frag-: break 

frond-: leaf, frond 

fruct-: fruit 

fulg-: shine 

fulig-: soot 

fulmin-: lightning 

fulv-: fulvous (fox-colored, reddish-yellow, 
tawny) 

fum-: smoke, smoke-color (gray, usually 
mixed with brown) 

funalia: made of rope 

furc-: fork, forked 

furfur-: bran, scurf 

fus-: spindle 

fusc-, fusco-: dark, dusky, fuscous 
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G 


gal-, galact-: milk 

gale-, galer-: helmet or fur cap 

gambos-: \arge-hocked, with a swollen base 

gan-: shiny, lustrous 

gaster-, gastr-: stomach, belly 

gausapat-: woollencloth 

ge-. see geo- 

gemmat-: gemmed 

gen-. (1) born of, originating from (2) race 

genea: derived from gen-, or from ancient 
word for compact, knobby bodies 

gentil-: of the same race 

geo-: earth 

geotrop-: positively geotropic, i.e., erect 

ger-: bearer, carrier, bearing (often a suffix) 

gibb-: humped, rounded 

gigas-: giant 

gilv-: pale yellow, dull yellowish 

glaber, glabr-: hairless, smooth 

glandul-: gland 

glauc-: glaucous (pale grayish-bluish-green) 
or silvery 

gleb-.  gleba (derived from word for clod) 

gli-: glue 

glischr-: glutinous, sticky 

gloeo-: glutinous, sticky 

gloss-: tongue 

glyc-, glycy-: sugar, sweet 

gomph-: bolt, peg, stake, nail 

gon-: joint, angle 

gracil-: gracile (slender, thin) 

gramin-: grass, grain 

gramm-: sign, mark, line 

gran-: seed, grain 

granul-: granule (fine grain) 

grav-: heavy, strong, pregnant with 

grifola: braided fungus 

gris-, grise-. gray 

gumm-: gum 

gutt-. drop, droplet 

gymn-.: naked 

gyr-: round; a circle 


H 


haem-, haemat-: blood, blood-red 

haemorrhoid-: bleeding 

hal-: salt, sea 

hapal-: soft-boiled, tender 

hebe-: blunt, obtuse 

hely-: see helveol- 

helvella: ancient term for an aromatic herb 

helveol-, helvol-: light bay, pale reddish, 
blonde, honey-colored, “the dingy color 
of oxen” 

hemi-: half 

hepat-: liver 

hericium-: pertaining to hedgehog 

hetero-: prefix meaning irregular, dif- 
ferent, other 

hiem-: winter 

hirn-: jug 
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hirsut-: hirsute (hairy) 
hirt-. bristly or shaggy with weak hairs 
hispid-: hispid (roughened by stiff hairs), 


shaggy, spiny 

hol-, holo-: entire, whole 

hort-: garden, gardens 

humil-: low, stunted, humble, dwarfish 

hyal-: clear, transparent, colorless 

hydn-: ancient term for an edible mush- 
room or tuber (truffle) 

hydr-: water 

hygr-- moisture, humidity 

hymen-: membrane, hymenium 

hyp-: see hypo- 

hyper-: prefix meaning above, beyond, over 

hyph-: fringed with tissue, webbed, woven 

hypn-:  tree-moss 

hypo-: prefix meaning below, under, 
beneath, not quite, less than normal 

hyps-: high up 

hysgin-: red vegetable dye 

hyster-: womb 


hystrix, hystric-: porcupine 


IJK 


ianth-: violet 

icterin-: jaundiced (pale yellow or greenish- 
yellow) 

ign-: fire 

illin-: smeared 

illot-: dirty, unwashed 

illudens: (1) deceiving (2) emitting light 

im-: see In- 

imbricat-: covered with tiles or scales, 
shingled 

impatiens: quickly ripening 

impolit-: unpolished (matt), rough 

impudic-: shameless, immodest 

in-: prefix meaning not, lacking, on, toward, 
intensely, to cause to become 


inaurat-: gilded, covered with gold 
incarnat-: flesh-colored 

indic-: pertaining to India or indigo 
indigo: dark blue or purple-blue 
indusi-: garment, overall 

infract-: humble, subdued, uniform 
inful-. priest's cap or hood 
infundibul-: funnel 

ino-: fiber 

inquinans: polluting, staining 
insign-: illustrious, distinctive, well-marked 
insuls-: tasteless, unattractive 
integr-: entire, whole, renewed, 
intyb-: chicory, endive 

invers-: inverted, upside down 
involut-: rolled up, inrolled 

io-, iod-: violet 

irin-: pertaining to iris 

irpex. harrow, wolfs teeth 
irradians: radiant, radiating 

ischn-: slender, thin, weak 


ithy-, ithys-: straight, erect 
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jub-: mane, crest 

junonius: pertaining to Juno, wife of Jupiter 
L 

lacc- paint 

lacer-: tear, lacerate 

lachn-: wool, woolly 

lachrim-: tears (as in weeping) 

laciniat-: torn, frayed 

lacrim-, lacrym-: tears (as in weeping) 

lact-: milk 

lacun-: cavity, pit 

laet-: bright, gay, pleasing, abundant 

laev-: smooth 

laevigat-: polished, smooth 

lag-: hare, rabbit 

lamell-: plate or plates (gills) 

lamin-, lamn-: thin plate 

lan-: wool 

lani-: (1) wool (2) to tear into pieces 

lanuginos-: downy 

larg-: large, wide 

laric-: larch 

lat-. broad, large 

later-: brick 

laterit--brick-colored, bricklike 

laurocerasi: pertaining to English laurel 

leccinum: Italian term for fungus 


lei-: smooth 


lent-: (1) pliable, tenacious (2) sticky, viscid 
lenticul-: (1) lentil (2) small lens 
lentig-: freckle, speck 

leo-: lion 

leot-: smooth 

lepi-: scale 

lepid-: agreeable, pretty, neat 
lepide-: scaly 

lepis-. scale 

lepist-. wine pitcher or goblet 
lepor-: rabbit or hare 

lepr-: rough, scurfy, scaly 

lept-: thin, fine, delicate 
leptonia: fine like a small coin 
leuc-: white, light 


levi-, levigat-: see laev-, laevigat- 
liber-, libr-: free 


lign-: wood 

ligny-: ash, soot 

ligul-: little tongue 

limac-, limax: — slug, slime 

limb-: border, edge 

liquiriti-: licorice 

lith-: stone 

livid-: livid, lead-colored (an indefinite gray 
or bluish-gray color) 

loma-: margin, edge 

loricat-: armored 

lubric-: lubricous, slippery, smooth 

lucid-: glossy, polished, clear 

luculent-: clear, beautiful 

lup-- wolf 
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lurid-: lurid, unclean, dingy, or an indefinite 
color “between purple, yellow, and gray” 
—Mcllvaine 

lute-: yellow 

lyc-, lyco-: wolf 

lyo-, lyso-: prefix meaning loose, free, 
dispersed, or dissolving 


M 


macr-: large, long 

macul-: spot, stain, blotch 

madid-: moist, soaked 

magn-: great 

magnat-: of magnates (dignitaries) 

mamm-: nipple, teat, breast 

mappa: napkin 

marasm-: withered, emaciated 

marg-, margin-: margin, edge, border 

marzuol-: pertaining to March 

mastruc-: sheepskin 

maur-: dark, obscure 

maxim-: largest, greatest 

med-: middle, medium 

meg-: prefix meaning large or great 

mela-, melan-, melaen-, melas: black 

meleagr-: speckled 

melle-: pertaining to honey, honey-colored 

merd-: dung 

mer-, meri-: a part 

mesenter-: middle intestine 

met-, meta-: (1) prefix denoting change (2) 
prefix meaning between, next to, etc. 

metric-: measure, Measuring 

micr-: small 

militar-: soldierlike, occurring in troops 

miniat-: painted with red lead 

minut-: minute 

mir-, mirab-: admirable, marvelous 

mit-, mitis: mild, tender, harmless 

mitr-: miter, headdress, cap 

mokusin: aregionin China 

moll-: soft, tender 

molyb-: lead or pertaining to lead 

monach-: monk or nun 

mont-: mountain(s) 

morb-: disease 

morchell-: German term for edible fungus 
or morel 

morph-: form, shape 

muc-: slime, mucus 

mucid-: slimy 

mucronat-: witha sharp tip, pointed 

multi-: prefix meaning many 

multiplex: many pieces 

mund, mundul-: — neat, clean 

mur-: mouse 

muricat-: (1) roughened by many short 
spines (2) pointed 

musca-: a fly 

musci-, MusCcu-, MUSCO-: MOSS 

mut-, muta-. change 

mutinus-: a phallic deity worshipped by 
Roman brides, hence a penis 
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my-: see myo- 
myc-: fungus, mushroom 

mycena: ancient term for mushroom 
myo-, myos-: mouse 

myri-. myriad, countless, many 
myrm-, myrmec-: ant 

myx-: mucus, slime 


N 


naemat-: with threads 

nan-: dwarf 

nap-: turnip 

nasc-, nascens: arising, beginning 
nauc-: nut shell 

nebul-: vapor, cloud, fog, mist, smoke 
necator. killer 

nemor-: of the woods, sylvan 
neo-: prefix meaning new 
neolecta: new Selection (?) 

nid-: nest 

nidor-: fume 

nidoros-: reeking, with a bad or burnt smell 
nidul-: little nest 

nidulans: nesting 

nidus: nest 

nigell-: blackish, dark 

niger, nigr-: black 

nit-, nitel-: shining, bright, trim 
nitid-: glossy, spotless 

niv-; snow 

nola-: little bell 

not-: back, buttock 

nub-: cloud, clouds 

nud-: naked, bare 


O 


oblectabil-: beguiling, delightful 

obscur-: dark, dusky 

occidental-: western 

ochr-, ochrac-: ochre, ochraceous 

ocrea-: sheath, boot, greave 

ocul-: eye 

odon-, odont-: tooth, teeth 

officinal-: with pharmaceutical use 

olea-: the olive tree 

olens-: smelling (usually a suffix) 

olid-: fragrant, smelly 

olig-: little, small, few 

olivace-: olive-colored 

oll-- pot or jar 

omphal-: navel (umbilicus) 

ono-: donkey 

onust-: full, loaden down 

onych-: onyx 

ophi-: snake, serpent 

orbicul-: flat and round (disclike), circular 

orcell-: small vase 

oreades: pertaining to mountain nymphs 
or fairies 

orellan-: pertaining to mountains 

ori-: of the mountains 

orichalc-: copper-colored 

oriental-: eastern 


LATIN AND GREEK DICTIONARY 


orth-: straight 

OS-: See OSS- 

osecanus-: whitened like bone 
osm-: smell, scent, perfume, odor 
oss-: bone 

ostre-. oyster 


ot-: (1) ear (used as suffix or prefix) (2) see 
list of suffixes 
OV-: egg 
ovat-: egg-shaped, oval 
ovin-: ovine (pertaining to sheep) 
ox-, oxy-: sharp 
oxyd-: oxide, oxidizing 
oz-: branch 
|e 


Pachy-: thick 

Paleace-: chaffy (with small weak scales) 

pallens, pallid-: pale, pallid 

palm-: palm (of a hand) 

palud-: swamp, marsh, bog 

palustr-: marshy, pertaining to swamps 

panaeolus: variegated, all-variegated 

pann-: rag 

Panus: tumor 

papilio-: butterfly 

papill-: nipple, papilla, pimple 

Par-, para-: prefix meaning near, beside, 
related to 

parc-, parci-: stingy, spare, sparse 

pard-: \eopard 

Pargamen-: pertaining to parchment 

Pary-: small, little, pretty, dainty 

patel-: dish 

Pauc-: few 

Pauper-: poor 

paxill-: small stake, small stick, peg 

pectin-: comb 

ped-, pedes: foot or base 

pediades: of the plains, of the soil 

pelargon-: pertaining to geranium 

peli-: livid, dark 

pell-, pelli-: skin 

pelliculos-: with a well-developed pellicle 

pellucid-. shining through, pellucid, glossy 

penetrans: penetrating 

penio-: fabric 

pepl- (1) skirt, robe, coat (2) gilded 

per-: prefix meaning intensely or very 

percomis: very courteous or elegant 

perd-, perdon: flatulence 

perenn-: perennial, lasting, year-round 

perfor-: pierce 

peri-: prefix meaning around, all around, 
enclosing 

perlat-: widespread, enduring (may also be 
a corruption of word for pearl) 

peronat-: sheathed, booted, rough-booted 

persic-: peach 

personat-: masked 

pes: foot or base (stalk) 

pessundat-: ruined 
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petal-: . petal or leaf 

petasat-: witha wide-brimmed hat, having 
a cap on 

peziza: ancient term for a mushroom with 
little or no stalk 


Phae-: dark, dusky 

phall-: swollen, puffed up, phallic 

Phallus: rod, phallus 

phan-, phaner: appearing, visible 

Phell-: cork 

phil-: loving, fond of, friend of 

phleb-, phlep-:  vein(s) 

phlegm-: mucus 

Phloe-: rind, bark 

phlog-: flame, flame-colored, reddish 

phoenic-: red, purple-red, crimson 

Phol-, pholid-: — scale 

phor-: bearer or carrier, bearing (usually 
a suffix) 

phragm-: palisade, hedge, fence 

phyc-: algae, seaweed 

phyl-: _ tribe, race 

phyll-: _ \eaf or leaves (gills) 

phys-: (1) small bladder, bubble (2) growth 

pic-: magpie 

Ppicea-: spruce 

pici-. pitch-black (pertaining to pitch) 

picoa: coated with pitch or tar (black) 

picr-: bitter, pungent 

pict-: painted, streaked, embroidered 

pil-, pile-: (1) usually means pileus or cap 


(2) pile- can also mean hair (3) pila can 
mean ball or bullet 


pin-: pine 

pinet-: pine wood 

pingu-: (1) fat or grease (2) fat or stout 
piperat-: peppery 

pipt-: easily detachable, falling off 

piri-: see pyr- 

pis-: pea 

pistil-, pistill-: pestle 

pithy-: wide-mouthed jar 

plac-: a flat round plate, 1.e., flat 

placid-: mild, gentle 

placit-: pleasing 

platy-: broad, wide, flat 

plect-: plaited, twined, twisted 

pleur-: side, beside, on the side 

plex: (1) pieces (2) a knitting or interweaving 
plicat-: folded, pleated 

plinth-: _ brick, block 

plum-: feather or long hair 

plumb-: lead or lead-color 

plute-: bracket, shed, penthouse, parapet 
pocillator: cup-bearer 

pod-, podi-: foot, base (stalk) 

pog-, pogon: beard 

poli-: gray, hoary 

poly-: prefix meaning several, many, much 
pom-. fruit tree 

ponderos-: heavy, ponderous 
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poplar, cottonwood, aspen 
pore, pores 
(1) purple (2) reddish-brown or 


popul-: 

por-: 

porphyr-: 
russet 

porrigens: extending forward, projecting 
horizontally, spreading, stretching out 

portentos-: portentous, prodigious 

prae-: prefix meaning before or very 

pPraeclare-: very clearly 

praecox: early, premature 

pras-: leek, leek-green 

prat-: meadow, meadows 

pre-: see prae- 

privignus: step son 

pro-. prefix meaning before 

procer-: lofty 

prolix-: stretched, elongated 

prote-: asea god who could change shape at 
will, i.e., protean 


proto-: prefix meaning primary or giving 
rise to 

proxim-: nearest, next 

pruinos-: witha fine bloom, frosted 

prun-: plum 

psall-; ring or collar, fringed or curb 

psamm-: sand 

psathyr-: fragile, brittle 

pseud-: prefix meaning deceptive, similar 


to, easily confused with, false (often used 
before the name of a similar mushroom) 


psil-: naked, bare, hairless, smooth 
psitt-: parrot 
pter-: wing, membrane 


pterid-: fern 

pteryg-: wing, fin, membrane 

ptych-: fold or layer, leaf 

pub-: hair 

pubescens: downy, pubescent 

pudic-, pudor-: modest, rosy 

puellaris: pertaining to girl, 1.e., pretty 

pulch-, pulcher-, pulchr-: beautiful 

pulver-: powder, dust 

punct-: fine spot, dot, or puncture 

punctat-: punctate (finely spotted or dotted) 

punic-: red or purple-red, pomegranate-red, 
garnet-red 

pur-: clean, pure 

purpur-: purple 

pus-: (1) foot, base, or stalk (2) also see pusil- 


pusil-, pusill-: very small, little, weak 
pustul-: pustule, pimple 

pycn-: thick, dense, compact, strong 
pyr-: (1) pear (especially pyri-) (2) fire 


(especially pyro-) 
Pyram-, pyramid-: pyramid, pyramidal 
pyren-: kernel, pit (ofa fruit) 
pyrr-, pyrrh-: flame-colored, reddish 
Dyx-, pyxid-: asmall box 


QR 
quadr-: four, fourfold (usually a prefix) 
querc-: oak 
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racem-: branched likea grape stalk 
rach-: misspelling of rhac- 

radi-: ray, spoke, plate 

radians: (1) with rays or spokes (2) radiant 
radic-: root 

radul-: scraper 

ram-: branch 

raphan-: radish 

rasil-; shaved, scraped, worn smooth 
recis-: cut off, cut back 

reg-: king, royalty 

renidens: shiny 

repand-: folded backward, turned up 
resim-: turned up or bent back 

ret.) Wet 

reticulat-: reticulate (netted) 

rhac-: rag 

rhach-: spine or backbone 

rhacodes: ragged, shaggy 

rhe-: flow, let flow, exuding, flowing 
rhen-: Rhine 

rhiz-: root 

rhod-: rose, rose-colored (pink or red) 
rhopal-: club, stick 

rim-: crack, fissure 

ringens: gaping 

ripa-: stream bank 

rivul-: channel, groove, stream 
robinia: locust tree 

robust-: robust, stout, strong 

ros-: rose 

rostr-: beak, snout 

rot-: wheel 

rotul-: little wheel, pinwheel 


rub-, ruber: red 
rubel-: almost red, reddish 
rubig-: rusty, reddish-brown 
rubr-: red 
rud-: uncombed, made of untreated wool, 
rough 
rufous (reddish) 
wrinkle 
(1) reddish (2) Russian 
ruddy or warm red 


S 


ruf-: 
rug-: 
russ-: 
rutil-: 


sacc-: sac, sack 

sacchar-: sugar, sugary, sweet 

saep-: hedge 

sdev-: savage 

salic-, salix: willow 

salmon-: salmon-colored 

sandarac-:  flesh-color 

sangul-, sanguin-: bloody, blood-red 

sapine-: fir or pine 

sapon-: soap 

sarc-: flesh, fleshy 

sardoni-: very bitter, acrid 

sarx: flesh 

sax-: stone, rock 

scaber, scabr-: rough, scurfy, pertaining to 
scaber(s) 
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scamb-: bow-legged (1.e., curved or bent) 

scaur-: with swollen ankle or foot 

schiz-: — split 

Sciss-- cut 

scler-: hard 

sclerotoid-: pertaining toa sclerotium(tuber 
or knot of tissue) 

scolec-:. worm 

scord-, scorodon-: — garlic 

scrobiculat-: _ scrobiculate (pitted) 

scut-. shield 

scutel-: dish 

scyph-: cup 

seb-, sebac-: tallow, grease 

sec-: anenclosure or nest 

secund-: conforming, following 

sejunct-: disjoined, separated, severed 

semi-: prefix meaning half or less than 


semital-: of footpaths, byways 

semot-: remote 

sep-: see saep- 

separans: distinctive 

separat-: separated, separate, apart 

septentrional-: northern(froma northern 
constellation) 

sepulchr-: tomb 

sepult: buried 

sequoia-: redwood 

ser-. (1) whey, serum (2) to fasten or bind 

seri-: silk 

serial-: in rows 

serotin-: late 

serp-: snake 

serrul-: finely serrate (toothed like a saw) 

sibir-: Siberia 

Sicc-: dry 

silv-: woodland, forest 

sim-: flattened or concave 

simbl-: beehive 

sin-. curve, bay 

sinap-: mustard 

sindon-: muslin 

sinopic-: reddish-ochre 

sinu-, Sinus: curve, bend, bay 

sinuat-. sinuate (notched gills) 

sistr-: rattle 

smaragd-: emerald, green 

som-. body 

sordid-: sordid (dingy, filthy, foul) 

soror-: pertaining to sister 


spad-, spadic-: (1) bright brown (the color of 
a fresh date) (2) shaped like a palm frond 


or spade 
sparassis: torn to pieces, lacerated 
spathul-: little spade or blade, spatula 
specios-: beautiful, showy 
spectabil-: notable, remarkable, visible 
sperm-: seed (spore) 
sphaer-: sphere, round 
sphagn-: sphagnum, moss 
sphec-: (1) wasp (2) lichen 
sphinct-. a tightening, tightly bound 


spin-, spinul-: spine, thorn 
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Spiss-: thick, massive, compact 

splendens: polished, glittering, resplendent 

spong-: spongy 

Spor-: spore, seed 

spret-: despised, scorned, rejected 

spum-: foam, froth 

squam-: ascale 

squamul-: small scale 

Squarros-: squarrose (with upright scales, 
rough, scurfy) 

stell-: star 

ster-: hard 

sterquil-: dung heap, dung pit 

stict-- marked, lined, dappled, dotted 

stip-: stalk or stem (stipe) 

Sstiptic-: close, dense (also see styptic-) 

stom-. mouth 

Stramin-: straw-colored 

Striat-: striate (finely furrowed or lined) 

Strict-. very straight, erect (usually narrow) 

strigos-:  strigose (with coarse flattened, rigid 


hairs or bristles) 

strobil-: pertaining to pine cone, or to 
something twisted 

strom-: bed, mattress 

stroph-: (1) belt or pectoral band(2)a turning 
or twisting 

styptic-: astringent (also see stiptic-) 

Su-. pig, swine 

suav-: sweet, agreeable 

sub-. common suffix meaning (1) somewhat 
or almost (2) below or under 


subtil-: fine, delicate, minute 

Succ-: juice, sap 

sudor-: sweat 

sudorific-: sweat-producing 

suec-: Sweden 

Suillus: anancient term for fungus (derived 


from word for swine) 


Sulc-. furrow or groove 

summ-: summit, top 

Surrect-: rising, erect 

sylv-: woodland, forest 

synaps-, synapt-: joined together 
i, 

tabac-: tobacco(color, odor, etc.) 

tabescens: decomposing 

tabid-: decomposed 

tard-: slow 

tect-: roof, cover 

telamon-: _ belt or supporting band; web 

lenac-, tenax: tenacious 

tener-. tender, delicate 

tenu-, tenui-: thin 

tephr-: ashes, ash-colored, gray 

terfez-: Arabic word for truffle 

terr-: earth 


tessulat-: mosaic-like, checkered 
testace-: testaceous (brick-colored) 
thec-: case or box 


thej-, thei-: sulfur, brimstone 
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thraust-: easily crumbled, fragile, brittle 

thrix: hair 

thuj-, thy-: cedar (arbor-vitae, not Cedrus) 

tigr-. tiger 

tinct-: tinted, dyed 

toga-. toga (robe) 

toment-: wool or hair 

torminos-: causing dysentery 

toros-: muscular, 1.e., bulging or swollen 

torqu-: necklace, collar 

tortil-: twisting, winding 

torul-: (1) tuft of hairs (2) bulge or swelling 

torv-. wild, savage 

tost-: toasted 

trabe-: beam, timber 

trachy-: rough 

trag-: goat 

tram-, trama: (1) the woof (as in weaving) 
(2) something thin 

trametes: one whois thin 

tremell-: trembling 

tri-: prefix meaning three, thrice 

trich-: hair(s), fiber(s) 

trivial-; common, vulgar 

trullisat-. plastered 

trunc-: trunk (as of a tree) 

truncat-: truncate (appearing chopped off) 

tsuga-: hemlock 

tub-, tuba-: trumpet or tube 

tuber. (1) a tuber (2) a bump or knob 

tul-, tulo-: see tyl- 

tumid-: swollen 

tunic-: tunic, garment 

turbinat-: shaped like a top 

turmal-: atroop 

turp-: vile, ugly 

tyl-, tylo-: (1) swelling, bump, cushion, 
pillow(2) knob or callus ona club 

typh-: (1) smoke, cloud (2) a plant used for 
stuffing beds 

tyr-: cheese 


U 


ud-: wet, moist, damp 

uligi-- moisture 

uliginos-: full of moisture; boggy, swampy 

ulm-: elm 

umbell-: umbrella or sunshade 

umbilic-: umbilicus (navel) 

umbon-: knob (derived froma word for 
shield) 

umbr-; dark, shade 

ungu-: grease 

ungul-. hoof 

uni-. prefix meaning one, single 

urbic-: urban, of the city 

und-, undul-: wave 

urens-: burning 

urs-: bear 

ustal-: russet(derived from word for burnt) 

uter-, utri-: wine skin, womb 

uvid-: damp, humid 
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vacc-: COW 

vaccini-: huckleberry 

vagin-: sheath, scabbard 

valens: powerful, strong, robust 

valid-: powerful, robust 

vaporari-: pertaining to humid places 

vari-: change, changing 

variat-: variable 

variegat-: variegated, multicolored 

vas-: vessel, vase 

vel-: .veil 

vell-; fleece, wool 

vellere-: covered with fleece, woolly 

velut-: velvet, velvety 

ven-: vein 

venen-: poison 

venet-: colored like sea water 

ventr-: belly 

ventricos-: ventricose (swollen, bulging) 

venust-: handsome, elegant 

verm-: worm 

vermicul-: little worm 

vern-: spring, of spring 

vernicos-: varnished 

verp-: rod, penis 

verruc-: Wart 

vers-: changing 

versicolor: multicolored 

vesc-: (1) edible (2) feeble 

vesicul-: small bladder, blister 

vestit-: dress, attire 

veternos-: weak, lethargic 

via-: way, biway 

vibec-, vibic-: bruise 

viet-- wrinkled, wilted, shrunken 

vill-: shaggy hair 

villatic-: rustic, rural 

vin-, vini-: wine (especially red wine) 

viol-: violet 

vir-, virens, Virid-: green 

virg-: stripe, streak 

virgin-. virgin (i.e., white or pure) 

virid-: greenish 

viros-. poisonous 

visc-, viscid-: viscid (sticky) 

vitell-- egg yolk 

vitil-: coiling, twining 

volemus: filling the palm of the hand, or 
flowing enough to fill the hand 

volva-: wrapper, womb (volva) 

vor-: devour, devourer, eater 

vulgar-; common, known, usual 

vulp-: fox 


WXYZ 


xanth-: yellow 

xXer-: dry 

xerampelin-: colored like a dry vine leaf 
xyl-, xylon: wood, wooden, woody 
zanth-: see xanth- 

zon-: band or zone (usually concentric) 
zyg-: yoked (connected, joined, attached) 
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acanthocytes needle-like crystalline de- 
posits on mycelium of certain mushrooms 

acrid taste burning or peppery 

acute pointed or sharp 

adnate _ gills attached broadly to stalk (p. 
17) 

adnexed gills attached narrowly to stalk 
(p. 17) 

agaric a mushroom with gills 

alveolate surface of spore or cap with 
broad pits (p. 842) 

amyloid staining blue, gray, or black in 
iodine solution (e.g., Melzer’s reagent) 

anastomosing | gills connected by cross- 
veins 

angular spores 4- to 6-sided, with corners 
or angles 

annulus ring or collar of tissue on stalk 
formed by ruptured veil 

apex top 

apical at or near the top 

apical pore in certain Gasteromycetes, 
the mouth at the top of the spore case 
through which spores are released; in 
spores, a germ pore 

apiculate furnished with an apiculus 

apiculus — short projection on either end of 
a spore 

apothecium the fruiting body of an 
Ascomycete in which the asci are ar- 
ranged in an exposed hymenium 

appendiculate margin of cap fringed or 
adorned with veil remnants or other tissue 

appressed flattened down or pressed 
against 

areolate cap surface cracked into plaques 
or blocks (like dried mud) 

ascocarp fruiting body of an Ascomycete 

ascus (pl., asci) saclike mother cell in 
which spores of Ascomycetes are formed 
(pp. 4, 782) 

autodigestion _ self-digestion 


basal at or near the base 

basidiocarp fruiting body of a Basidio- 
mycete 

basidium (pl., basidia) a cell, usually 
club-shaped, on which spores of Basidio- 
mycetes are formed (p. 4) 

bolete a fleshy mushroom with tubes on 
underside of cap 


boletivore one with an inordinate fond- 
ness for eating boletes (p. 546) 

brown rot carbonizing decay 

buff an indefinite pale color: pale dull 
yellow or very pale tan 

bulbous | stalk with an enlarged base (p. 
i) 

BUM Boring Ubiquitous Mushroom 

button a young fruiting body before it has 
opened up 

buttrot arotconfined to the base or roots 
of the tree 


cap the caplike part of the fruiting body 
which supports the spore-bearing surface 

capillitium modified threadlike, often- 
branched hyphae enmeshed in the spore 
mass of many Gasteromycetes 

capitate furnished with a rudimentary 
cap or head 

carbonizing decay a cellulose-decom- 
posing decay 

carminophilous see siderophilous 

cartilaginous with the texture of carti- 
lage; tough or rindlike, not fleshy 

cellular tissue composed of round or pear- 
shaped cells (p. 19) 

cellulose a compound composed of glu- 
cose units; it is a major constituent of 
wood and of plants’ cell walls 

cespitose (caespitose) tufted or clus- 
tered 

chlamydospores thick-walled asexual 
spores formed by breaking up of hyphae 

chrysocystidia cystidia with a highly re- 
fractive golden content as seen in KOH 

clamp connection a small bump, loop, 
or swollen area formed at the cross-wall 
between hyphae in the process of cell 
division 

clamps mycological jargon for clamp con- 
nections 

class a grouping of related orders 

clavate club-shaped 

club-shaped stalk thickened noticeably 
toward base (p. 17); basidia thickened 
toward spore-bearing end 

collarlike type of volva formed when the 
universal veil breaks around the circum- 
ference of the cap, forming a collar or free 
rim near base of stalk (p. 264) 
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columella internal stalk; a sterile column 
of tissue projecting into the spore mass of 
certain Gasteromycetes 

complex stalk folded or convoluted in 
cross-section; a group of closely related 
species or forms 

compound fruiting body with more than 
one cap and/or stalk arising from a 
common base 

conidia asexual spores formed by the 
pinching off of hyphae 

conifer a cone-bearing tree; one that has 
needles like a pine or redwood, or scales 
like a cypress 

conk a woody, usually perennial poly- 
pore 

context the flesh of the cap or stalk 

convergent gill hyphae projecting up- 
ward toward the cap as seen in cross- 
section; converging toward the center (p. 
19) 

convex cap rounded or domed (p. 17) 

convoluted wrinkled like a brain 

coprophilous dung-loving; growing on 
dung 

cortina a veil with a silky or cobwebby 
texture 

cuticle theskin orsurface layer of the cap, 
more specifically one differentiated from 
the flesh 

cystidium (pl., cystidia) specialized ster- 
ile cells projecting from the gills, tubes, 
cap, or stalk (p. 19) 


daedaloid pores elongated or meander- 
ing like a labyrinth; mazelike 

decurrent _ gills running down the stalk (p. 
17) 

decurved margin of cap curved down- 
ward 

delignifying decay a ligninand cellulose- 
decomposing rot 

deliquescing _ gills dissolving into a fluid; 
liquefying 

depressed cap concave, 1.e., the center 
sunken below the level of the margin (p. 
i) 

dextrinoid staining brown or red-brown 
in iodine solution (e.g., Melzer’s reagent) 

dichotomous forking or dividing in pairs 

differentiated different; not the same 
throughout. 

disc center of the cap 

distant gills widely spaced 
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divergent gill hyphae projecting down- 
ward (away from cap) as seen in cross- 
section; diverging from the center (p. 19) 

division a group of related classes 

dry cap or stalk neither viscid nor hygro- 
phanous 

duplex flesh of two distinct textures 


eccentric | stalk off-center 

echinulate | spores spiny like a sea urchin 

egg the button stage of a mushroom with 
a universal veil (e.g., Amanita); also, 
spore-containing capsule in a bird’s nest 
fungus 

elliptical spores rounded at both ends 
with sides curved slightly 

endemic native toa region and generally 
restricted to it 

endoperidium the inner layer of the 
spore case in puffballs and their allies 

entire gills with even edges; not serrated 
or toothed 

epigeous growing on orabove the ground 

epiphragm the thin membrane covering 
the nest of many young bird’s nest fungi 

equal stalk of more or less uniform thick- 
ness throughout (p. 17) 

ericaceous _ pertaining to the heath family 

erumpent fruiting body erupting through 
the ground but scarcely rising above it 

evanescent transitory; disappearing 

exoperidium the outer layer of the spore 
case in puffballs and their allies 

expanded cap fully developed; spread 
out 


fairyring acircle orarc of mushrooms (p. 
1) 

family a group of related genera 

farinaceous odor like fresh meal or 
cucumber 

fetid (foetid) ill-smelling 

fibril a fine fiber or hair 

fibrillose covered with or composed of 
fibrils 

fibrous composed of tough, stringy tissue 

filamentous tissue composed of thread- 
like cells or filaments (p. 19) 

flaccid lacking firmness; flabby 

flesh the tissue of the cap or stalk; the 
meaty portion 

fleshy having substance (e.g., a fleshy 
fungal fructification) or soft as opposed to 
tough 
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floccose woolly or cottony; dry and 
loosely arranged 

fluted stalk ribbed; with longitudinal 
ridges 

free gills not attached to stalk (p. 17) 

friable easily crumbling 

Friesian pertaining to Elias Fries (the 
“father” of mushroom taxonomy) and to 
his classification system based on macro- 
scopic features 

fructification fruiting body 

fruiting body the reproductive structure 
of a fungus; a mushroom 

fulvous fox-colored 

fungophile one who loves fungi 

fungophobe one who fears fungi 

fungi (pl., fungi) any member of a large 
group of organisms that lack chlorophyll, 
reproduce by means of spores, and havea 
filamentous vegetative phase 

funiculus the cord attaching peridiole to 
the “nest” of certain bird’s nest fungi 

furfuraceous  scurfy; roughened by mi- 
nute particles 

fuscous an indefinite dark smoky color, 
sometimes with a slight violet tinge 

fusiform spores spindle-shaped; elonga- 
ted and tapering from the middle to both 
ends 


gastroid like a Gasteromycete, 1.e., not 
forcibly discharging its spores 

gelatinous jelly-like in consistency or ap- 
pearance 

generic pertaining to genus 

genus (pl., genera) a group of closely 
related species 

germ pore a soft spot in wall of certain 
spores, through which initial germination 
takes place 

gills }spore-producing blades on underside 
of an agaric 

glabrous bald 

glandular dots resinous spots or smears 
on stalk of certain boletes (Color Plate 
120) 

gleba_ the spore mass of a Gasteromycete 

globose — spherical 

glutinous — slimy or very sticky 

granulose covered with granules 

gregarious growing close together but 
not in clusters 
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habitat natural place of growth 
hardwood used here in a broad sense to 
denote any tree that is not a conifer 
heart rot a rot of the heartwood 
homogeneous _ the same throughout; not 


differentiated 
humus = decaying organic material in or on 
soil 


hyaline spores colorless under the micro- 
scope 

hygrophanous cap surface changing co- 
lor markedly as it loses moisture; usually 
watery-looking when wet and opaque 
when dry 

hygroscopic sensitive to moisture 

hymenium $a layer or palisade of spore- 
bearing cells 

hypha (pl., hyphae) a threadlike fungal 
cell, the basic structural unit of any 
mushroom 

hypogeous fruiting underground 


incurved cap margin curved inward to- 
ward stalk 

indeterminate growth that ceases and 
begins anew according to weather con- 
ditions, frequently creating a zoned or 
lumpy cap 

indusium nethike skirt in certain stink- 
horns 

inferior annulus located near base of stalk 

innate a part of; not superficial or easily 
removed 

inner veil see partial veil 

inrolled cap margin curved in toward gills 
and rolled up; tucked under 

interwoven — gill hyphae entwined or tan- 
gled as seen in cross-section; not forming 
a regular pattern (p. 19) 


JAR Just Another Russula 


KOH chemical symbol for potassium 
hydroxide (potash) 


lamellae _ the gills 

lamellulae short gills that extend only 
part way to stalk 

lateral stalk attached to side of cap 

latex a juice or milk, as in Lactarius 

LBJ Little Brown Job (p. 33) 

LBM Little Brown Mushroom (pp. 32-33) 

leathery tough, pliant, not easily break- 
ing 

lignicolous wood-inhabiting 
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lignin a major constituent of wood 

lubricous somewhat slippery or greasy to 
the touch but not viscid or slimy 

lumper ataxonomist witha broad species 
or genus concept 

lutescent becoming yellow 


macroscopic discernible without a micr- 
oscope 

margin the edge of the cap or gills 

marginate gills with edges differently 
colored than faces 

marginate-depressed | bulb with araised 
nm 

mealy having a granular appearance or 
smelling like fresh meal 

median ring at or near middle of stalk 

Melzer’s reagent an iodine test solution: 
44 parts water (by weight), 3 parts 
potassium iodide, | part iodine, and 40 
parts chloral hydrate (poisonous!) 

membranous membranelike; skinlike 

metagrobolizing puzzling, bewildering, 
confounding, confusing, perplexing 

micrometer see micron 

micron microscopic unit of measure equal- 
ing 0.001 mm 

microscopic discernible only with a mi- 
croscope 

montane — of the mountains 

mushroom _ the fruiting body of a fungus, 
especially one which has gills; also, a 
fungus that produces a fleshy fruiting 
body 

mushrump =a hump in the humus caused 
by a developing mushroom 

mycelium acomplex network of hyphae; 
the vegetative portion of a fungus 

mycologist one who studies fungi 

mycology _ the study of fungi 

mycophagist one who eats mushrooms 

mycophile one who loves mushrooms 

mycophobe one who despises or fears 
mushrooms 

mycorrhiza a mutually beneficial rela- 
tionship between a fungus and the 
rootlets of a plant (especially trees), in 
which nutrients are exchanged 


naked without hairs or other tissue 

nodulose spores covered with small 
bumps or nodules 

notched _ gills abruptly adnexed, as though 
a small wedge-shaped piece of tissue had 
been removed at juncture to stalk (p. 17) 
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oblong spores elongated, with approx- 
imately parallel sides 

obtuse _ blunt; not pointed 

ochraceous _ yellow or yellow-orange with 
a brownish tinge 

order a group of related families 

ornamentation any discontinuity (warts, 
ridges, etc.) on the surface of the cap, 
stalk, or spore 

outer veil see universal veil 

oval spores or cap egg-shaped 


pallid very pale; an indefinite whitish 
color 

parallel gill hyphae arranged more or less 
parallel to each other as seen in cross- 
section (p. 19) 

paraphyses unspecialized sterile cells (p. 
782) 

parasitic feeding on another living or- 
ganism 

partial veil protective tissue stretching 
from the stalk to the cap margin in many 
young mushrooms 

pedicel a slender stalk 

pellicle a viscid skin that usually peels 
easily 

pendant hanging down; also, annulus 
skirtlike 

percurrent columella or stalk extending 
through the spore mass to the top of the 
fruiting body 

peridiole small spore capsule in certain 
Gasteromycetes 

peridium the wall of the spore case in 
many Gasteromycetes 

perithecium a flask-shaped “nest” of asci 
(in the Pyrenomycetes) 

peronate = sheathlike; also, a sheathing an- 
nulus or veil 

persistent persisting; not evanescent 

phenolic odor reminiscent of phenol 

pileate with a pileus or cap 

pileus the cap of a mushroom 

pip-shaped = shaped like an apple seed 

plane cap having a flat surface (p. 17) 

pocket rot a rot producing hollow poc- 
kets in a tree 

polymorphic with manyshapes or forms 

polypore any of a large group of mostly 
tough, wood-inhabiting fungi which bear 
their spores in pores 

pores the mouths of the tubes in boletes 
and polypores 

poroid resembling pores 
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potato chip conditions | see footnote on 
peas 

pruinose powdery or appearing finely 
powdered; dandruffy 

pseudocarp something that resembles a 
mushroom but isn’t 

pseudorhiza a rootlike extension of the 
stalk; a “tap root” 

pubescent minutely hairy; downy 

pulverulent appearing powdered 

punctate dotted with minute scales or 
points 

putrescent readily decaying 


radially arranged pores or pits arranged 
in rows which normally radiate like the 
spokes of a wheel 

recurved curved up and back 

resupinate lying flat on substrate; with- 
out a stalk or well-defined cap . 

reticulate stalk marked with lines crossed 
like the meshes of a net; netted (p. 489); 
spores with a network of ridges 

rhizomorph a rootlike or stringlike bun- 
dle of mycelial hyphae 

ring see annulus 

rivulose marked by riverlike lines 

rufescent becoming reddish 

rufous brownish-red 

rugose wrinkled 


saclike volva shaped like a sack, pouch, 
or cup (p. 264) 

saprophytic feeding on dead or decaying 
matter 

sap rot decay of the sapwood 

scabers tufted hairs or short projecting 
scales on stalk (Color Plates 145-147) 

scabrous roughened by scabers 

scales pieces of differentiated tissue on 
the cap or stalk, often of a different color 
than background 

scaly furnished with scales; volva with 
concentric rings or scales at base of stalk 
(p. 264) 

sclerotium a knot or tuber of hyphae, 
usually underground, in certain mush- 
rooms; a resting stage that fruits periodi- 
cally 

scrobiculate stalk pitted with conspicu- 
ous spots 

seceding | gills breaking away from stalk 
as the cap expands 

secotioid resembling Secotium, a genus 
of gastroid agarics; reminiscent of an 
undeveloped or aborted agaric 
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septate partitioned; with one or more 
cross-walls 

serrated _ gill edges toothed like a saw 

sessile lacking a stalk 

setae pointed, elongated, thick-walled 
sterile cells 

sheathlike annulus or veil sheathing the 
stalk (p. 312) 

siderophilous _ basidia with granules that 
darken when heated in acetocarmine 

simple fruiting body unbranched, not 
compound; stalk not complex 

sinuate — gills notched (p. 19) 

sinuous crooked or curved 

skirtlike annulus hanging down like a 
skirt (p. 312) 

sordid dingy or dirty in appearance 

spawn the mycelium 

species (sp.) a particular kind of or- 
ganism; the fundamental unit of tax- 
onomy 

sphaerocyst a round or swollen cell in 
certain mushrooms (e.g., Russula, Lac- 
tarius) 

spines pendant spore-bearing “teeth” in 
the teeth fungi 

splitter ataxonomist witha narrow genus 
or species concept 

spore the reproductive unit of a fungus, 
usually a single cell 

spore case the large chamber that holds 
the spores in puffballs and related fungi 
(Gasteromycetes) 

squamose furnished with scales; scaly 

squamulose furnished with small scales 

stalk the stemlike structure that supports 
the cap in most mushrooms 

stellate star-shaped; with rays 

sterigma (pl., sterigmata) prong on the 
basidium on which a spore forms 

sterile not producing spores; infertile 

sterile base the sterile chambered base 
beneath the spore mass in many puffballs 

stipe the stalk 

stipitate furnished with a stalk or stipe 

striate marked by lines; finely furrowed 

stuffed stalk stuffed with a pith 

subdistant gills fairly well spaced 

subperonate somewhat or slightly pero- 
nate 

substrate the material to which a fruiting 
body is attached 

subtomentose finely or somewhat to- 
mentose 
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sulcate conspicuously furrowed; deeply 
striate 

superficial scales or warts easily remova- 
ble; not innate 

superior ring located at or near top of 
stalk 


tacky | slightly sticky but not truly viscid 

tawny the color of a lion 

taxonomy _ the classification of organisms 
to reflect their natural relationships 

tenacious tough 

terrestrial growing on the ground 

tidepool conditions see footnote on p. 
Si) 

toadstool a mushroom, especially one 
that is poisonous 

tomentose covered with soft hairs 

top rot arot confined to the top of a tree 

translucent-striate cap with the gills 
showing through to give a striate (lined) 
appearance 

truncate appearing chopped off or flat- 
tened at one end 

trunk rot decay found throughout the 
trunk of a tree’ 

tuberculate with low bumps 

tuberculate-striate striate with small 
bumps 

tubes the tubelike structures on the under- 
side of boletes and polypores, in which 
spores are produced 

turbinate top-shaped 


GLOSSARY 


umber a deep dull brown 

umbilicate cap with a navel-like central 
depression (p. 17) 

umbo = aknob or bumpatcenter of cap (p. 
5) 

umbonate cap furnished with an umbo 
(p. 17) 

universal veil a protective layer of tissue 
that envelops all or most of the young 
fruiting body of certain mushrooms 


veil a protective tissue (see partial and 
universal veils) 

ventricose stalk swollen at or near the 
middle 

vinaceous’ the color of fine red wine or 
slightly paler 

viscid slimy or sticky to the touch, at least 
when moist 

volva_ remnants of the universal veil at the 
base of the stalk in certain mushrooms, 
usually in the form of a sack, collar, or 
series of concentric rings or scales (p. 264) 

volval patch a large patch of universal 
veil tissue on the cap 


warts small pieces of universal veil tissue 
deposited on the cap; also, any wartlike 
scale or protuberance 

white rot a delignifying decay 


YAM Yet Another Mycena 


zonate cap or flesh concentrically zoned 


Leucopaxillus amarus,a common but bitter-tasting brown-capped agaric. Note how some specimens 
have a ribbed cap margin. Gills and flesh are white. See p. 168 for details. 
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GENERAL INDEX 


Note: This index includes topics, persons mentioned or quoted in the text, scientific 
names other than those listed in the “Genus and Species Index,” and selected common 
names—those which are best known or most likely to be remembered. 


Bold face numbers indicated detailed treatment of the subject; if the treatmentcovers 
several consecutive pages, only the first is given. 


*—Indicates a photograph or illustration without accompanying text other than 


the caption. 


To avoid the confusion that results from using two sets of numbers, color plates are 
not included; they are listed on the page where the subject is described. 


A 


Abnormalities 898* 

Acacia 40 

Admirable Bolete 521 
Agaricaceae 310 
Agaricales 57,58 

Agarics 52*, 57,58 
Agaricus (section) 313 
Alder 39,42 

Alder False Truffle 757 
Allegro, John 894 
Allergies to Mushrooms 892, 896 
Almond Mushroom 336 
Alpine Jelly Cone 674 
Amadou 581 

Amanitaceae 262 
Amanitas 263 

egg stage 262* 
Amanita-Toxins 892 
Amanitins 893 

Amatoxins 892 

Amethyst Laccaria 172 
Ammirati, Joseph 430, 455 
Angel Wings 135 

Anise Agaricus 340 

Anise Mushroom 162 
Annulus 16 

different types (Agaricus) 312 
Anonymous Amanita 275 
Ant Fungus 881 

Ants 30,31 

Anywhere and Everywhere, Mush- 
rooms Found 47 
Aphyllophorales 57,548 
Apple Bolete 528 

Apricot Jelly Mushroom 672 
Artist’s Conk 576 

Artist’s Fungus 576 
Arvenses 313, 731 


Asci 4*, 782 

Ascobolaceae 817,834 
Ascomycetes 4, 55*, 782 
Ascomycotina—see Ascomycetes 
Ascus—see Asci 

Aspen 42 

Aspen Bolete 540 
Astrogastraceous Series 742 
Auriculariales 669 
Autodigestion 342, 343* 


B 


Balsamiaceae 852 
Banana Slug 28*, 29* 
Banded Agaricus 321 
Barrows, Chuck 314, 331, 340, 529 
Bartelli, Ingrid 787 
Basidia 4*, 6* 

injelly fungi 669* 
Basidioles 5, 6* 
Basidiomycetes 4, 52-54*, 57 
Basidiomycotina—see Basidiomycetes 
Basidium—see Basidia 
Basket Stinkhorn 770 
Bay Laurel 40 
Bearded Milk Cap 73 
Beefsteak Fungus 553 
Beefsteak Morels 799 
Bell Morel 794 
Bell-Shaped Panaeolus 356 
Ben’s Bitter Bolete 524 
Bigelow, Howard 154, 207 
Big-Foot 788 
Big Laughing Mushroom 410 
Bigwood, Jeremy 294 
Birch 41 
Birch Bolete 541 
Birch Conk 584 
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Birch Polypore 584 

Bird’s Nest Fungi 54*, 778 

Bitorques 313 

Bitter Bolete 523 

Bitter Hedgehog 620 

Bitter Polypore 560 

Black Chanterelle 665 

Black Cup Fungus 829 

Black Diamond 842* 

Black Earth Tongues 866 

Blackening Russula 89 

Blackfellow’s Bread 564 

Black-Foot 562 

Black Jelly Drops 876 

Black Jelly Roll 672 

Black-Leg 562 

Black Morel 786*, 790, 959* 

Black Truffle 854 

Black Witch’s Butter 672 

Blah Ramaria 651 

Bleeding Agaricus 325 

Bleeding Coral Mushroom 653 

Bleeding Milk Cap 68 

Bleeding Mycena 231 

Blewit 9, 10, 11, 153 

Blue-Capped Polypore 558 

Blue Chanterelle 668 

Blue-Green Anise Mushroom 161 

Blue Leg 154 

Blue Stain 878 

Blue-Staining Slippery Jack 504 

Blusher, The 276 

Blushing Amanita 276 

Bohemian Truffle 712 

Bolbitiaceae 466 

Boletaceae 488 

Bolete Eater 883 

Boletes 52*, 488 

Boletivores 84, 546 

Booted Amanita 279 

Boring Brown Bolete 517 

Boring Brown Cup Fungus 821 

Boring Ubiquitous Mushrooms 209, 
417, 451, 455, 463 

Bracket Fungi 52*, 549 

Brain Mushroom 801 

Bread Molds 782 

Brown Crumbly Rot 578 

Brown Field Mushroom 319 

Brown Rot 550 

Brown Witch’s Butter 673 

Bufotenine 894 

Bulbopodium 418, 441 
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Bull Nose 800 

BUM’s) 209, 417, 451, 455, 463 
Burk, William 686, 769, 776 
Burned Areas, Mushrooms of 45 
Butter Bolete 525 

Buttery Collybia 216 

Button Mushroom 319 

Butt Rot 550 


C 


Cabaniss, Michael 539 
Caesar's Amanita 284 
Caldwell, Katy 306 
California Agaricus 327 
Candlesnuff Fungus 885 
Candy Cap 80 

Canning Mushrooms 891 
Cannon Fungus 781 
Cantharellaceae 658 
Cantharellales 548 

Cap 15 

cuticle 19* 

shape of 17* 

Carbon Balls 887 
Carbonizing Decay 550 
Caterpillar Fungus 882 
Cauliflower Mushroom(s) 657 
Cedar 41 

Cep 530 

Champignon 318 
Chanterelle 662 
Chanterelles 52*, 658 
Chaplin, Charlie 168 
Chemical Characteristics of Mush- 
rooms 20 

Chestnut Bolete 510 
Chicken Lips 874 
Chicken of the Woods 572 
Chinquapin, 38 
Chrome-Footed Bolete 533 
Classification 8 
Clavariaceae 630 
Cleaning Mushrooms 889 
Cloud Ears 669 

Club Corals 632 

Club Fungi 53*, 630 
Coccoli 284 

Cocconi 285 

Coccora 265, 284 

Cole, C. 185 

Collecting Mushrooms 11, 26 
Colorful Earth Tongues 868 
Comb Hericium 615 
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Commercial Collecting 26 
Commercial Mushroom—see Culti- 
vated Mushroom 
Common Collybia 215 
Common Dung Cup 823 
Common Earthball 708 
Common Puffball 693 
Common Puffballs 690 
Common Stinkhorns 766 
Compactae 84 
Compost, Shalom 325 
Conch Rot 583 
Cone Heads 470 
Conical Waxy Cap 116 
Conifer Coral Hericium 614 
Coniophoraceae 604 
Conks 574 
Constricted Grisette 289 
Cookery, Mushroom 888 
Coprinaceae 341 
Coprine 896 
Coral Fungi 53*, 630, 645 
Corn Silk Inocybe 457 
Corticiaceae 604 
Cortinariaceae 396 
Cortinarius (subgenus) 418, 446 
Cosmopolitan Mushrooms 47 
Cottonwood 39, 42 
Cousteau, Jacques 573 
Cracked Cap Bolete 519 
Crampballs 887 
Crater Cup 829 
Crepidotaceae 396, 405 
Crested Coral 641 
Crocodile Agaricus 334 
Crown Coral Mushroom 642 
Crown Fungus 825 
Crust Fungi 53*, 604 
Cryptic Globe Fungus 585 
Cultivated Mushroom 319 
Cultivation of Mushrooms 30 
Cup Fungi 55*, 783, 817 
Cypress 36 
Cystidia 5,6, 19*. 20 
Czarnecki Family 176 


D 


Dacrymycetales 669 
Dark Bolete 534 
Darwin, Charles 766 
Deadly Cortinarius 444 
Deadly Galerina 401 
Deadly Parasol 308 
Dead Man’s Fingers 886 
Dead Man’s Foot 712 
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Dead Man’s Hand 710 

Death Angel—see Destroying Angel 

Death Cap 269 

Deer Mushroom 255 

Deer Truffles 862 

Delicious Milk Cap 68 

Delignifying Decay 550 

Dermocybe (subgenus) 418 

Desert Shaggy Mane 725 

Deserts, Mushrooms of 46 

Desjardin, Dennis 207, 208, 210, 214, 
854 

Destroying Angel 271 

Devil’s Dipstick 771 

Devil’s Eggs 765 

Devil’s Stinkhorn 770 

Devil’s Urn 829 

Dickenson, Emily 3 

Dictionary of Scientific Names (Latin 
and Greek Word Elements) 899, 903 

Discomycetes 783 

Disturbed Ground, Mushrooms of 45 

Dog Stinkhorn 771 

Domicile Cup Fungus 822 

Donkey Ears 832 

Douglas-Fir 35 

Dow, Anne 547 

Doyle, Sir Arthur Conan 2 

Dryad Saddle 561 

Drying Mushrooms 20, 890 

Dry Rot Rungus 610 

Dunce Caps 470 

Dung Mushrooms 42 

Dutra, Frank 484 

Dyeing 418, 454, 455,571,712 

Dyer’s Polypore 570 


E 


Early Agrocybe 469 

Early Morel 793 

Ear Pick Fungus 629 
Earthballs 707 

Earth Fan 608 

Earth Nuts 854 

Earthstars 54*, 677, 699 

Earth Tongues 55*, 865 
Edibility of Mushrooms 23, 265 
Elephant Ears 799, 803 

Elfin Cups 805 

Elfin Saddles 55*, 783, 796, 805 
Emetic Russula 97 

Enokitake 220 

Entolomataceae 238 

Erving, Julius 8 

Eucalyptus 39 
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Evenson, Verna Stucky 466 
Everson, Bill 526 
Eyelash Pixie Cup 839 


F 


Fairy Bonnet 352 

Fairy Clubs 634 

Fairy Fan 871 

Fairy Fingers 637 

Fairy Hair 636 

Fairy Ring Mushroom 7*, 208, 510 
Fairy Rings 6, 209, 687 
Fairy Stool 568 

Fairy Tub 821 

False Chanterelle 479 
False Morel 801 

False Morels 796, 799 
False Sparassis 824 

False Tinder Polypore 581 
False Truffles 54*, 739, 844 
False Turkey Tail 605 

Fan Pax 476 

Fat-Headed Black Morel 791 
Felted Heart Rot 580 
Felt-Ringed Agaricus 326 
Fetid Russula 92 


Field Mushroom—see Meadow Mush- 


room 
Field Puffball 695 
Fir 41 
Fires 45 
Flask Fungi 55*, 878 
Flesh 16 
Flower Pot Parasol 302 
Fluted Black Elfin Saddle 815 
Fluted Brown Elfin Saddle 814 
Fluted White Elfin Saddle 816 
Fly Agaric 265, 282 
Fly Amanita 282 
Fogel, Robert 748 
Foxfire 196 
Fragrant Russula 92 
Freezing Mushrooms 891 
Fried Chicken Mushroom 174 
Fries, Elias 58,418 
Frost’s Bolete 528 
Fungi 4 

role inenvironment 6 
Fungophobia 1 
Funnel Chanterelle 665 
Fuzzy Truffle(s) 846 


G 
Garden Mushrooms 43 


Garlic Mushroom 207 
Gasteromycetes 57, 676 
Gastroid Agarics 53*, 724 
Gastroid Agaricus 729 
Gastroid Boletes 544 
Gastroid Coprinus 727 
Gastroid Cortinarius 734 
Gastroid Lepiota 731 
Gastroid Liberty Cap 734 
Gastroid Milk Cap 738 
Gastroid Pholiota 735 
Gastroid Pine Spike 732 
Gastroid Russula 737 
Gastrointestinal Irritants 895 
Gelatinous Coral Mushroom 655 
Gemmed Amanita 281 
Gemmed Puffball 693 
Geneaceae 849 
Geode Truffles 849 
Geoglossaceae 866, 868, 872 
Gerry, Eric 733 
Giant Gel Cup 828 
Giant Gymnopilus 410 
Giant Horse Mushroom 333 
Giant Puffball 678*, 682 
Giant Puffballs 680 
Gilbertson, Robert 543 
Gilkey, Helen 843, 858 
Gilled Bolete 480 
Gilled Mushrooms 52*, 57, 58 
Gilled Polypore 589 
Gills 16 
arrangement of hyphaein 19* 
attachmentto stalk 17* 
cross-section of 6* 
Girolle 663 
Glistening Inky Cap 348 
Glutinous Gomphidius 482 
Goat’s Foot 560 
Golden Fairy Club 638 
Golden Pholiota 390 
Golden Waxy Cap 115 
Gomphaceae 630 
Gomphidiaceae 481 
Granulated Slippery Jack 502 
Greek 899 
Green Earth Tongue 870 
Greening Goat’s Foot 559 
Green-Spored Parasol 295 
Grisette 288 
Gristly Truffle 857 
Guzman, Gaston 707 
Gypsy Mushroom 412 
Gyromitrin 893 
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H lodine Polypore 560 
Irregular Earth Tongue 871 
Habit 34 
Sea Morel 791 Isaacs, Bill 314, 331 
Hall, Joseph 29 Ivory Waxy Cap 119 
Hallucinogenic Mushrooms 29, 31, Jack-O-Lantern Mushroom(s) 147 
265, 282, 354, 358, 359, 368, 370-374, Jacobs, Jim 752 
409, 410, 894, 895 JAR’s 84 
Harding, Paul 69 Jelly Babies 874 
Hard-Skinned Puffballs 707 Jelly Fungi 53*, 669 
Haymaker’s Panaeolus 360 Jenkins, David — 265 
Hays, William Delisle 1 Jochelson, Vladimir 29 
Heart Rot 549 Judas’ Ear 675 
Hedgehog Mushroom 618 Juniper 41 
Hedgehog Mushrooms 616 Just Another Russula 84 
Helotiales 865 Kerrigan, Rick 314, 323, 324, 332, 
Helvellaceae 796, 848 379,729 
Hemlock 40 Keys 21 a 
Henis. M. 185 dichotomous (initial key) 52 
Hen of the Woods 564 pictorial key to gilled mushrooms 61 
Hesler. L.R. 64. 385 pictorial key to major groups of 
Hideous Gomphidius 482 _ fleshy fungi 52 
Hole inthe Ground 847 King Alfred’s Cakes 887 


Honey Mushroom 34*, 196 King Bolete 530 
Hongo, Tsuguo 90 Kurokawa 556 
Hooded False Morel 802 L 
Horn of Plenty 666 


Horsehair Fungus 208 Laboulbeniomycetes 47 


Horse Mushroom 332 Lackluster Laccaria 172 
Hortenses 313 Landslide Mushroom 374 
Huckleberry 40 Larch 40 

Hydnaceae 611 Larch Boletes 505 


Hygrophoraceae 103 Lantern Stinkhorn 776 
Hygroscopic Earthstar 705 Largent, David 242, 244, 248, 249, 251 


Hymenium _ 57, 783 Latex 63,64 


Hymenochaetaceae 604 Latin 9,899 
Hymenogastrales 739 Latticed Stinkhorn 773 
Hymenomycetes 57 Lawn Mushrooms 43 
Hyphae 5, 19* Lawrence, D.H. 2 
LBJ’s 33* 
IJK LBM’s 32 
Ibotenic Acid 894 Lenin, Vis.) 3 


Leotiaceae 872,875,877 
Lepidellas 265, 275 

535 Lepiotaceae 293 
Leprocybe 418 


Identifying Mushrooms 14 
Incense Cedar 41 
Indecisive Bolete 

Indian Paint Fungus 613 


Indigo Milk Cap 69 Leucogastrales 759 

Indoor Mushrooms 44 Liberty Cap 370 

Inky Cap 9, 347 Lichen Agaric 223 

Inky Caps 342 Lilac Inocybe 461 
Inocybium 455 Lincoff, Gary 373, 821 
Inrolled Pax 477 Ling Chih 577 

Insects 28, 29 Linnaeus 785 

Insidious Gomphidius 482 Lion’s Mane Hericium 615 


Little Brown Jobs 33* 
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Little Brown Mushrooms 32 
Little Helmet 352 

Lizard’s Claw Stinkhorn 777 
Lobster Mushroom 884 
Long, W.H. 714 

Lorchels 799 

LSD 895 

Luminescence 146, 148, 196 
Lumpers 10 

Lupine, Bush 40 
Lycoperdales 677 


M 


Macroscopic Characteristics 14 

Madrone 38 

Maggots 28, 29, 889 

Magic Mushroom 373 

Magpie Mushroom 346 

Man On Horseback 179 

Mantis, Praying 28* 

Manure Mushrooms 42 

Manzanita 38 

Manzanita Bolete 539 

Maple 39, 41 

Marr, Currie 645 

Marsh, Ben 525 

Marshall, Nina 769 

Marshmallow Polypore 600 

Matsutake 49*, 189,191, 192 

Mattoon, Judith Scott 576*, 876 

Mcllvaine, Charles 113, 123, 141, 355, 
376, 419, 445, 584, 690, 700, 765, 768, 
769, 802, 866, 871 

Meadow Mushroom 318 

Medicinal Value of Mushrooms 30 

Melanogastraceae 756 

Melzer’s Reagent 20 

Menser, Gary 854, 861 

Methven, Andrew 79 

Mica Cap 348 

Microscopic Characteristics 19 

Milazzo, Ciro 145, 553 

Milk Caps 64 

Miller, Luen 123 

Miller, Orson K. 355, 689, 717, 793, 
826 

Miniature Waxy Cap 113 

Minores 313 

Miscellaneous Toxins 896 

Mitchel, D.H. 466 

Mitchell, Craig 414, 666 

MMH-—-see Monomethylhydrazine 

Monomethylhydrazine 799, 893 
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Morchellaceae 784 
Morel 787 
Morels 31*, 44*, 55*, 783, 784, 785 
Moser, Meinhard 419 
Mountain Gastroid Agaricus 730 
Muk Ngo 675 
Muscarine 455, 894 
Muscimol 894 
Mushroom(s) 1-959 
allergiesto 892,896 
carnivorous 29 
chemical characteristics of 20 
classification of 8 
collecting 11, 26 
color 14 
colorchanges 15 
cookery 888 
definitionof 4 
distinctive 48 
dyeing with 418, 454, 455, 571, 712 
edibility of 23, 265 
evolution 57,724, 739, 841 
fearof 1 
growing 30 
hallucinogenic 29, 31, 265, 282, 354, 
358, 359, 368, 370-374, 409, 410, 
894, 895 
handling 27 
hunters 84, 224, 546-547 
hunting 11,25 
equipment 12 
field notes 13 
identification of 14 
macroscopic characteristics 14 
medicinal value 30 
microscopic characteristics 19 
names 8,899 
nutritional value 30 
odor 15 
partsofa 5*,14 
picking 26 
dangers of 27* 
poisoning 892 
preservation of 20,890 
role inthe environment 6-8 
seventy distinctive 48 
sexuality 5-6 
size 14 
succession of 8 
taste 15, 63 
texture 15 
toxins 892 
weeds 47 
when and where they grow 25 
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Mycelium _ 5, 18, 43* 
Mycorrhiza 7 
Mycorrhizal Fungi 7, 34 
Myxacium 418, 429 


NO 


Narrow-Headed Black Morel 791 
Niche 7 

Nidulariales 778 

Neruda, Pablo 888 

Not So Tedious Tubaria 403 
Nutritional Value of Mushrooms 30 
Oak 37 

Oak Conk 582 

Oak-Loving Collybia 215 
Oak Root Fungus 196 
Octopus Stinkhorn 774 
Oddballs 711 

Old Man of the Woods 543 
Old Man’s Beard 615 

Orange Peel Fungus 837 
Orange Sponge Polypore 571 
Oregon Black Truffle 854 
Oregon White Truffle 858 
Ornate-Stalked Bolete 522 
Ornate Stinkhorns 772 

Ox Tongue 552*, 553 

Oyster Mushroom 29,134 


P 


Paddy Straw Mushroom 258, 262 
Panther Amanita 280 
Paraphyses 5 

Parasitic Fungi 6 
Parasol Mushroom 298 
Parasol Mushrooms 293 
Parchment Fungi 53*, 604 
Parks, Harold 842 
Pasture Mushrooms 43 
Paxillaceae 476 
Pear-Shaped Puffball 691 
Peele, Stephen 294 
Pellegrini, Angelo 889 
Peppery Bolete 517 
Peppery White Milk Cap 71 
Pezizaceae 817 

Pezizales 783 

Pfifferling 663 
Phallaceae 766 
Phallales 764 
Phallolysin 892 
Phallophobia 766 
Phallotoxins 893 
Phlegmacium 418 
Pickling Mushrooms 892 
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Piercy, Marge 31 

Pigs 29,842 

Pigs 29,842 

Pig’s Ears 661,797,798 

Pine 35 

Pine Conk 582 

Pine Spike 485 

Pine Spikes 484 

Pink-Bottom 318 

Pinkish Coral Mushroom 654 

Pink-Tipped Coral Mushroom 656 

Pleated Marasmius 209 

Pluteaceae 253 

Pocket Rot 550 

Podaxales 724 

Poisoning, Mushroom—see Toxins 

Poison Oak & Ivy 27* 

Poison Pax 477 

Poison Pie 464 

Polyporaceae 549 

Polypores 52*, 549 

Poor Man’s Candle 123 

Poor Man’s Gumdrop 674 

Poor Man’s Licorice 876 

Poor Man’s Slippery Jack 504 

Poor People’s Truffle 668 

Poplar 42 

Poplar Tricholoma 185 

Porcini 530 

Pores 488,549 

Potato Chip Conditions 35 

Powdery Mildews 782 

Preserving Mushrooms 
forstudy 20 
forconsumption 890 

Prince, The 337 

Psilocin 368, 895 

Psilocybin 368, 895 

Psilocybin Mushrooms 31, 895 

Psychedelic Mushrooms—see  Hallu- 
cinogenic Mushrooms 

Puffballs 54*, 677 
parts of 677* 

Pungent Slippery Jack 503 

Purple Fairy Club 637 

Purple-Spored Puffball 687 

Purple-Staining Milk Cap 75 

Pyrenomycetes 878 

Pyronemataceae 817,831, 834, 846 


QR 


Queen Bolete 531 
Questionable Stropharia 377 
Quinine Conk 579 

Quinine Fungus 579 
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Rabbit Ears 833 
Ramsbottom, John 611,773 
Ramsey, Robert 688 
Rattlesnakes 28* 
Raverat,Gwen 766 

Rea, Paul 777 

Red-Belted Conk 578 
Red-Brown Butt Rott 571 
Red-Capped Butter Bolete 526 
Red Chanterelle 664 

Red Coral Mushroom 655 
Red Gravel 757 

Red Morel 31*, 791 
Red-Pored Bolete 528 
Red-Stemmed Bitter Bolete 524 
Reduced Agarics 724 
Redwood 36 

Redwood Rooter 218 
Reindeer 29 
Rhodophyllaceae 238 
Ring(s)—see Annulus 
Riparian Woodland 39 
Ristich, Sam 672 

Roody, Bill 771 

Rosy Conk 580 

Rosy Gomphidius 483 

Rosy Larch Bolete 506 
Rosy Russula 99 

Rots 549,550 
Rough-Stemmed Boletes 536 
Rufous Candy Cap 82 
Russia 3 

Russulaceae 63 

Russulales 63 

Russulas 83 

Rusts 57 

Rusty Gilled Polypore 590 


S 


Saint Ciro 484 

Salting Mushrooms 892 

Saltshaker Earthstar 704 

Sand Amanita 273 

Sand-Loving Mushrooms 46 

Sandy, The 185 

Sanguinolenti 313 

Saprophytic Fungi 6,7 

Sap Rot 550 

Sarcoscyphaceae 817,834 

Sarcosomataceae 817, 826 

Satan’s Bolete 527 

Saylor, Herb 652, 742, 744, 854, 856, 
864 

Scaly Chanterelle 661 
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Scaly Pholiota 389 

Scarlet Cup Fungus 836 

Scarlet Waxy Cap 114 

Scates, Catherine (Kit) 645, 651 

Schizophyllaceae 590 

Sclerodermatales 678, 699, 707 

Sclerotiniaceae 877 

Scotch Bonnet 202 

Sculptured Puffball 684 

Sellers, Bob 708 

Sericeocybe 418, 448 

SOXen D516 

Shaggy Mane 9, 56*, 343*, 345 

Shaggy Parasol 297 

Shaggy-Stalked Parasol 309 

Sheep Polypore 557 

Sheep’s Head 564 

Shelley, P.B. 2, 342 

Shiitake 31*, 141 

Shingled Hedgehog 619 

Shoehorn Oyster Mushroom 136 

Shoe String Root Rot 196 

Short-Stemmed Russula 87 

Short-Stemmed Slippery Jack 501 

Shrimp Russula 102 

Siberian Slippery Jack 498 

Sickener, The 97 

Sierran Puffball 684 

Silver-Leaf Disease 606, 607 

Singer, Rolf 207 

Slippery Jack 500 

Slippery Jacks 491 

Slippery Jill 499 

Sloane, Hugo 822, 823 

Slugs 29 

Smith, Alexander 7, 64, 118, 138, 224, 
235, 261, 345, 360, 361, 384, 385, 419, 
434, 435, 455, 466, 473, 489, 499, 585, 
657, 691, 696, 740, 753, 754, 766, 769, 
772, 804, 864, 874 

Smith, Helen 740, 753 

Smooth Parasol 299 

Smooth-Spored Truffles 852 

Smuts 57 

Snitow, Alan 1 

Snowbank False Morel 800 

Snowbank Mushrooms 46 

Snow Mushroom 800 

Snow-Puff Mushroom 220 

Soapy Tricholoma 184 

Soma 894 

Sordid Waxy Cap 122 

Spawn—see Mycelium 

Specialized Habitats, Mushrooms 
with 47 
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Sphaeriales 878 
Sphaerocysts 63 
Sphere Thrower 781 
Split-Gill 590 
Splitters 10 
Sponge Mushrooms 785 
Spore Color 18 
Spore Prints 18 
Spores 4,5, 18, 19 
developing 6* 
numbers of 576-577, 680 
truffle 842* 
Spreading Brown Cup Fungus 821 
Spring Agrocybe 469 
Spring Mushrooms 46 
Springtime Amanita 286 
Spruce 40 
Squirrels 29 
Staghorn Jelly Fungus 674 
Stalk 16 
ornamentation (boletes) 488-489 
position of 17* 
shape of 17* 
Stalked Latticed Stinkhorn 776 
Stalked Oddball 713 
Stalked Polypores 554 
Stalked Puffballs 54*, 715 
Stamets, Paul 368 
Starving Man’s Licorice 828 
Starving Man’s Slippery Jack 504 
Steinpilz 530 
Stem—see Stalk 
Stereaceae 604 
Stickney, Larry 117,672 
Stinker, The 179 
Stinkhorn 768 
Stinkhorns 54*, 764, 766, 772 
Stinkopus 775 
Stinky Squid 776 
Stone Fungus 563 
Strawberries and Cream 627 
String and Ray Rot 565 
Strophariaceae 367 
Stuntz, Daniel 373, 419, 434, 455, 
458, 560, 645 
Stuntz’s Blue Legs 372 
Suburban Psathyrella 363 
Suffixes, Latinand Greek 900, 901 
Sulfur Shelf 572 
Sulfur Tuft 382 
Sunny Side Up 474 
Swamp Beacon 870 
Sweat-Producing Clitocybe 163 
Sweetbread Mushroom 240 
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T 


Tamarack Jack 497 

Tanoak 37 

Tawny Grisette 287 

Taxonomy 8 

Teeth Fungi 53*, 611 

Telamonia 418, 450, 451 

Terfeziaceae 854-855 

Terminology 14 

Termites 30 

Terrestrial Pholiota 389 

Thelephoraceae 604 

Thick-Footed Morel 788 

Thick-Skinned Puffballs 707 

Thick-Walled Maze Polypore 587 

Thiers, Harry 285, 489, 536, 742, 745 

Thimble Morel 794 

Thimble Morels 793 

Thin-Walled Maze Polypore 588 

Ticks 27* 

Tidepool Conditions 35 

Tinder Polypore 581 

Toadstool, Definition of 25 

Toadstool Tester 24* 

Toothed Jelly Fungus 671 

Top Rot 550 

Totally Tedious Tubaria 402 

Toxins, Mushroom 892 

Trappe, James 748, 758, 843, 860 

Tree Ears 675 

Tree Oyster—see Oyster Mushroom 

Trees 34-42 

Tree Trunk Morel 788 

Tremellales 669 

Tricholomataceae 129 

True Truffles 854 

Truffle-Hounds 842, 855 

Truffle Hunting 842-843 

Truffle-Like Peziza 822*, 824 

Truffles 55*, 739, 841, 854 

Truly Trivial and Totally Tedious 
Tubaria 403 

Truly Trivial Tubaria 403 

Trumpet of Death 668 

Trunk Rot 550 

Tuberaceae 854, 855 

Tuberales 841 

Tubes 488,549 

Tuckahoe 564, 604 

Tulostomatales 678,715 

Tumbling Puffball 697 

Tumbling Puffballs 696 

Tunbridge Ware 878 

Turkey Tail 594 
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Uv White Matsutake 49*, 191 

Umbrella False Morel 804 White Morel 788*, 789 
Van de Bogart, Fred 346 White Rot 550 
Varnished Conk 577 White Truffle 854 
Veil(s) 16 Willow 39, 42 

different types (Agaricus) 312 Wine-Colored Agaricus 326 

different types(Amanita) 263-264 Wine-Red Stropharia 378 
Veiled Polypore 585 Winter, Bob 143 
Veiled Stinkhorn 771 Winter Chanterelle 665 
Veined Brown Cup Fungus 796 Winter Mushroom 220 
Velvet Foot 220 Witch’s Butter 673 
Velvet Pax 478 Witch’s Hat 116 
Velvet Stem 220 Woman on Motorcycle 299 
Velvety Black Earth Tongue 867 Wood Blewit 154 
Violet Cortinarius 446 Wood Ear 675 
Violet Cup Fungus 824 Woodland Agaricus 334 
Violet Hedgehog 622 Wood Truffles 848 
Viscid Black Earth Tongue 866 Woolly Chanterelle 661 
Vole, California Red-Backed 841 Worms-—see Maggots 
Volva 18 Wright, Greg 69, 161, 241, 346, 350, 

different types (Amanita) 263-264 404, 475, 528 
Volvariaceae 253 Wrinkled Thimble Morel 793 
Vulcan Pixie Cup 840 XYZ 

My Xanthodermati 313 

Walnut 800 YAM’s 224 
Wasson, R. Gordon 29, 894 Yeasts 782 
Wasson, Valentina 320 Yellow Coral Mushroom 652 
Waxy Caps 103 Yellow Morel 787 
Weber, NancyS. 740, 753, 816 Yellow-Staining Agaricus 329 
Western Giant Puffball 684 Yellow-Staining Milk Cap 74 
Western Grisette 290 Yellow-Veiled Stinkhorn 771 
Wet Rot 611 Yet Another Mycena 224-225, 234 
Wheat Ergot 895 Yung Ngo 675 
White Chanterelle 662 Zeller’s Bolete 518 
White King Bolete 529 Zygomycetes 844 


Geopora arenicola (see description on p. 847) is half cup fungus, half truffle. When young it looks 
like a hole in the ground because all but the mouth is immersed in the soil. As it matures, however, the 
hole broadens, and in old age the margin of the cup often splits into lobes as shown on left. 
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Note: This index includes only genera and species so that it can also serve as a check- 
list. See “General Index” for common names, topics, persons, etc. 


Bold face numbers indicate detailed treatment of the subject; if treatment covers 
several consecutive pages, only the first is given. 


*_Indicates a photograph or illustration without accompanying text other than 


the caption. 


To avoid the confusion that results from using two sets of numbers, color plates are 
not included in the index; they are listed on the pages where subjects are described. 


A 


Abortiporus 
biennis 566 
Abstoma 680 
reticulatum 681,690 
townei 681,690 
Agaricus 58*, 310, 896 
abruptibulbus 335 
albolutescens 335 
albosanguineus 325 
altipes 317 
amethystina 341 
amicosus 316, 326 
argenteus 319 
arorae 311*,325 
arvensis 12*,312*, 332 
augustus 311*, 337 
“barrowsii’” 331 
benesi 316,325 
bernardii 322 
bisporus 319 
bitorquis 312*,321 
blandianus 320 
brunnescens 320 
californicus 312*, 327, 
895 
campestris 312*,318, 
889* 
chionodermus 315, 
317, 385 
chlamydopus 322 
comtulus 315,340 
cretacellus 315 
crocodilinus 315,317, 
334 
cupreobrunneus 319 
diminutivus 340 
dulcidulus 341 
edulis 322 
fissuratus 333 
fuscofibrillosus 325 
fuscovelatus 324 
haemorrhoidarius 325 
halophilus 322 
hondensis 326,895 
hortensis 320 
lanipes 316 


Agaricus (cont.) 


lilaceps 323 
“luteovelatus” 324 
macrosporus 334 
maritimus 322 
meleagris 329 
micromegathus 340 
nivescens 334 
osecanus 333 
pattersonae 316,324 
perobscurus 339 
perrarus 338 
Pinyonensis 331 
Placomyces 314,329, 
895 
pocillator 314,329 
porphyrocephalus 319 
praeclaresquamosus 
312*, 329, 895 
purpurellus 341 
rhoadsti 317 
rodmani 322 
rubronanus 325 
rutilescens 317,319 
semotus 315, 339*, 340 
sequoiae 317,332 
silvaticus 325 
silvicola 312*,334 
smithii 315,338 
solidipes 318 
spissicaulis 326 
spp. (unidentified) 317, 
3189325 
subfloccosus 320 
subrufescens 336 
subrutilescens 326 
summensis 315, 339 
sylvicola 335 
urinescens 334 
vaporarius 317 
villaticus 334 
vinaceo-umbrinus 326 
vinaceovirens 322 
xanthodermus 329,895 


Agrocybe 467 


acericola 470 
aegerita 467,470 
amara 469 


Agrocybe (cont.) 
arvalis 469 
cylindracea 470 


dura 470 
erebia 467, 470 
firma 468 


Paludosa 467 
pediades 43*, 468 
Praecox 469 
retigera 468 
semiorbicularis 469 
sororia 468, 469 
tuberosa 469 
Albatrellus 554 
avellaneus 557,558 
caeruleoporus 555,559 
confluens 556, 558 
cristatus 556, 560 
dispansus 556 
ellisii 559 
flettii 558 
hirtus 560 
ovinus 557 
peckianus 558 
pescaprae 558*, 560 
similis 558 
sylvestris 560 
Alboleptonia 249 
adnatifolia 253 
ochracea 253 
sericella 252 
Aleuria 833 
aurantia 837 
rhenana 836 
rutilans 837 
Alnicola 399 
escharoides 400 
melinoides 400 
scolecina 400 
Alpova 756 
alexsmithii 757,758 
cinnamomeus 758 
diplophloeus 757 
luteus 758 
nauseosus 757, 758 
olivaceoniger 757,758 
olivaceotinctus 757*, 
758 
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Alpova (cont.) 
superdubius 758 
trappei 757,758 

Amanita 262,263 
abrupta 275 
alba 266, 288 
aspera 278 
atkinsoniana 275 
baccata 273 
bisporigera 273,892 
boudieri 274 
breckonii 281 
brunnescens 267,279 
caesarea 284 
calyptrata 265,284, 

679*, 890* 
calyptratoides 269,286 
calyptroderma 285 
ceciliae 289 
chlorinosma_ 275 
cinereoconia 269,276 
cinereopannosa 275 
citrina 267,279 
cokeri 268,275 
constricta 289 
cothurnata 268,280 
crocea 287,288 
daucipes 275 

farinosa 267,276 
flavoconia 278 
flavorubens 278 
flavorubescens 269,278 
frostiana 279 
fulva 287 
gemmata 281, 894 
hemibapha 284 
hesleri 269 
inaurata 268, 289 
junquillea 281 
longipes 275 
magniverrucata 274 
mappa 279 
muscaria 15,29, 264*, 

265, 282, 894, 895 
mutabilis 273 
ocreata 12*, 266*, 271, 

286*, 892, 893 
onusta 269,276 

pachycolea 290 
pantherina 264*, 280, 

894 

parcivolvata 267,284 
peckiana 267 
Phalloides 264*, 269, 

892, 893 

polypyramis 275 
porphyria 279 
praegraveolens 275 
ravenelii 275 
rhopalopus 275 
roseitincta 269 


Amanita (cont.) 
rubescens 264*, 266*, 
276, 884* 
russuloides 281 
salmonea 269 
silvicola 273,274* 
smithiana 275 
Solitaria 275 
spissa 269, 280 
spp. (unidentified) 268, 
275,077 
spreta 266 
strangulata 289 
strobiliformis 275 
thiersti 275 
umbonata 284 
umbrinolutea 290 
vaginata 288, 289* 
velosa 266*, 286 
verna 273,892 
virosa 267,273,892 
volvata 266 
wellsit 267 
Amanitopsis 263 
(also see Amanita) 
vaginata 288 
Amylocystis 
lapponica 600 
Anellaria 
separata 355 
Anthopeziza 
floccosa 836 
Anthracobia 
macrocystis 838 
melaloma_ 834,838 
Anthurus 
archeri 775 
aseroeformis 775 
borealis 778 
Arachnion 
album 679 
Araneosa 
columellata 679 
Arcangeliella 736 
camphorata 737,739 
crassa 738 
lactarioides 739 
tenax 739 
variegata 737,739 
Armillaria 189 
albolanaripes 194 
bulbosa 197 
caligata 192 
decorosa 189 
dryina 136 
fusca 190, 194 
luteovirens 194 
mellea 196 
olida 193 
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Armillaria (cont.) 
pitkinensis 194 
ponderosa 49*, 191 
straminea 190,194 
tabescens 197 
viscidipes 190 
zelleri 189 

Armillariella 189 

bulbosa_ 190,197 
mellea 34*, 196,896 
tabescens 150,190,197 

Ascobolus 838 

carbonarius 835,838 


Ascocoryne 
sarcoides 875,877 
Ascotremella 
faginacea 875,877 
turbinata 877 
Aseroe 
rubra 772,775 
Asterophora 200 
lycoperdoides 201 
parasitica 201 
Astraeus 699 
hygrometricus 700,705 
pteridis 706 
Aurantioporellus 572 
Aurantioporus 
croceus 597 
Auricularia 669 
auricula 675, 958* 
delicata 675 
mesenterica 675 
polytricha 675 
Auriscalpium 629 
vulgare 629 
Austroboletus 508 
betula 508 
gracilis 534 
subflavidus 508 


B 


Baeospora 
myosura 202,212 
myriadophylla 202 
Balsamia 852 
magnata 853 
Bankera 616 
carnosa 618 
fuligineo-alba 618 
violescens 618 
Barssia 852 
oregonensis 853 
sp. (unidentified) 854 
Battarrea 715 
digueti 716,718 
laciniata 718 
Phalloides 717 
stevenii 718 
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Bisporella 
citrina 877 
Bjerkandera 592 
adusta 596 
fumosa 596 
Bolbitius 473 
aleuriatus 475 
callisteus 475 
coprophilus 474,475 
lacteus 474,475 
reticulatus 475 
sordidus 474 
vitellinus 474 
Boletellus 508 
ananas 508,509 
betula 508 
chrysenteroides 508 
russellii 508 
Boletinellus 
merulioides 490 
Boletinus 491 
(also see Suillus & 
Fuscoboletinus) 
cavipes 495 
Boletopsis 554 
griseus 557 
leucomelas 557 
subsquamosa 556 
Boletus 511,894 
(also see Suillus, 
Leccinum, Tylopilus, 
ete’) 
abieticola 514,525 
aereus 50*,512*,531 
affinis 514,516 
albidus 525 
amygdalinus 527 
appendiculatus 512*, 
525 
auriflammeus 516, 522 
auriporus 516, 522 
badius 516,519 
barrowsii 512*,529 
betula 508 
bicolor 521 
caespitosus 522 
calopus 523 
campestris 521 
chromapes 534 
chrysenteron 519 
citriniporus 515,523 
coccyginus 513,521 
coniferarum 514, 523 
curtisiti 516 
dryophilus 520 
eastwoodiae 528 
edulis 489*,512*, 530, 
546, 547, 890* 
erythropus 526,895 
fagicola S16 
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Boletus (cont.) 
fibriliosus™ 5237529" 
flammans 515,529 
flaviporus 522 
fragrans 514 
fraternus 521 
frostii 528 
griseus 516,522 
haematinus 513,528, 
895 
hemichrysus 512 
hypocarycinus 527 
inedulis S15 
longicurvipes 516 
lumgadus SiltS5 528 
“marshii” 524 
mendocinensis 513,520 
miniato-pallescens 521 
mirabilis 521 
mottii 530 
olivaceobrunneus 523 
ornatipes 522 
orovillus 513,527 
pallidus 515 
parasiticus 512 
piedmontensis 515 
Dinicola 530 
pinophilus 530 
Diperatoides 517 
piperatus 517 
porosporus 520 
projectellus 516, 522 
pseudoseparans 530 
pseudosulphureus 515 
pulcherrimus 528, 895 
pulverulentus 514, 515 
radicans 525 
regius 512*, 526 
retipes 522 
rubellus 515, 521 
rubinellus 516 
rubripes 524 
rubroflammeus 515, 529 


rubropunctus 516 
satanas 527,895,896 


sensibilis 521 
separans 530 
smithii 513,520 
spadiceus 518 
speciosus 515,526 
sphaerocephalus 512 
spp. (unidentified) 514, 
523, 526 
subglabripes 516 
subtomentosus 488*, 
517 

subvelutipes 515,527, 
895 

truncatus 514,520 
variipes 516,531 


Boletus (cont.) 
vermiculosus 516 
viridiflavus 516, 522 
zelleri 518 

Bondarzewia 554 
berkeleyi 556,565 
montana 548*,565 

Bovista 696 
californica 698 
colorata 696,698 
dakotense 697,698 
leucoderma 698 
longispora 697,698 
minor 696,698 
nigrescens 697,698 
pila 697 
plumbea_ 697 
pusilla 697,698 
Bovistella 690 
radicata 691,694 

Brauniellula 732 
albipes 733 
nancyae 732 

Bulgaria 875 
inquinans 876 
melastoma 830 
mexicana 828 
rufa 827 

Byssonectria 
aggregata 828 


C 


Calbovista 680 
subsculpta 682,685 
Callistosporium 202 
graminicolor 211 

luteo-olivaceum 211 
Calocera 

cornea 635,670,675 

viscosa 674 
Calocybe 173 

carnea 176 

gambosa_ 183 

onychina 150, 176 
Caloporus 

dichrous 552 
Caloscypha 

fulgens 837 
Calostoma 715 

cinnabarina 718 

lutescens 716,719 

microsporum 716,719 

ravenelii 716,719 
Calvatia 677*, 680 

booniana 684 

bovista 686 

caelata 686 

candida 682,686 
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Calvatia (cont.) 
craniiformis 682, 688 
cretacea 681, 688 
cyathiformis 687 
diguetii 688 

elata 682,686 
excipuliformis 682, 686 
fragilis 681, 687 
fumosa_ 688 
gigantea 678*, 680, 682 
hesperia 681,689 
lepidophora 681,689 
lloydii 682,686 
lycoperdoides 687 
maxima 683 
owyheensis 681 
pachyderma 681, 689 
pallida 682, 686 
paradoxa 681 
rubroflava 682,688 
rubrotincta 682,687 
saccata 686 

sculpta 684 
subcretacea 688, 689* 
tatrensis 682,686 
umbrina 688 
utriformis 686 
Camarophyllus 103 
angelesianus 112 
angustifolius 109 
borealis 109 
cinereus 112 
colemannianus 108,112 
cremicolor 109 
graveolens 108 
niveus 105,109 
pallidus 112 
paupertinus 112 
pratensis 110 
rainierensis 112 
recurvatus 112 
russocoriaceus 109 
subviolaceus 111 
virgineus 105,109 
Cantharellula 149 
umbonata_ 151, 165 
Cantharellus 658 
appalachiensis 660 
aurantiacus 480 
cibarius 659*, 662 
cinereus 666 
cinnabarinus 664 
clavatus 661 
confluens 660, 664 
floccosus 662 
formosus 664 
ignicolor 660, 665 
infundibuliformis 665 
lateritius 660, 664 
lutescens 665 


Cantharellus (cont.) 
minor 660,665 
odoratus 660, 664 
purpurascens 660 
subalbidus 662 
tubaeformis 665 
xanthopus 660, 665 

Carbomyces 844 

Catathelasma_ 189 
imperialis 195 
macrospora 195 
singeri 195 
ventricosa 190, 195 

Caulorhiza 202 
hygrophoroides 219 
umbonata 218 

Cerrena 
unicolor 587,589,592, 

597 

Chaetoporus 
euporus 602 

Chamaeota 253 
Chamonixia 748 
ambigua 751 
brevicolumna 748,751 
caespitosa 748,751 
caudata 748,751 
Cheilymenia 
coprinaria 838 
crucipila 839 
stercorea 838 
theleboides 838 
Cheimonophyllum 
candidissimus 132 
Chlamydopus 715 
meyenianus 721 
Chlorociboria 877 
aeruginascens 878 
aeruginosa 878 
Chlorophyllum 293 
molybdites 295,895, 

896 

Chlorosplenium 878 
Choiromyces 855 
alveolatus 858, 859* 
cookei 858 
Chondrogaster 748 
Chondrostereum 
purpureum 605 
Choriactis 
geaster 827 
Christiansenia 
mycetophila 216 
Chroogomphus  20*, 

484 
flavipes 485 
leptocystis 485, 487 
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Chroogomphus_ (cont.) 


ochraceus 485, 486 
pseudovinicolor 486 
rutilus 485, 486 
tormentosus 487 
vinicolor 20*, 484*, 485 


Ciboria 877 


amentacea 877 


Clathrus 772 


archeri 774 
bicolumnatus 773 
cancellatus 773 
cibarius 774 
columnatus 773 
crispatus 773 
crispus. 773 
Preusstit 774 
ruber 773 


Claudopus 238 


byssisedus 238 
depluens 238 
graveolens 238 
nidulans 141 
Parasiticus 239 


Clavaria 630,634 


(also see Clavulina, 

Clavulinopsis, 

Ramaria, etc.) 
amethystina 641 
cineroides 640 
fumosa_ 638 
jJuncea 637 

kunzei 643 
mucida 636 
ornatipes 640 
Phycophila 636 
pulchra 638 
purpurea 637 
rosea 635,639 
rubicundula 638 
vermicularis 631*, 637 
zollingeri 635,638 


Clavariadelphus 632 


borealis 632,634 
fistulosus 637 
ligula 633 
lovejoyae 632,634 
mucronatus 632,633 
pistillaris 632 
sachalinensis 633 
subfastigiatus 633 
truncatus 634 
Claviceps 880 
purpurea 880,895 
Clavicorona 640 
avellanea 642 
Ppyxidata 642 
taxophila 635, 636 
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Clavulina 640 
amethystina 640,641 
cinerea 641 
cristata 641 
ornatipes 640 
rugosa 641,642,643* 
zollingeri 638 

Clavulinopsis 634 
appalachiensis 638 
aurantio-cinnabarina 

635, 639 
corniculata 639 
dichotoma 640 
fusiformis 635, 638, 

639* 

gracillima 638 
helvola 638 
holmskjoldii 640 
laeticolor: 638 
luteoalba 638 
miniata 638 
subaustralis 639 
subtilis 640 
umbrinella 635,640 

Climacodon 
septentrionale 612, 

613* 

Clitocybe 148 
aeruginosa 151, 162 
alba 160 
albirhiza 161 
americana 150, 157 
atrialba 165 
atroviridis 151, 162 
augeana 163 
aurantiaca 480 
avellaneialba 152,161 
brunneocephala 154 
candicans 161 
candida 151,159 
cerussata 159, 161 
clavipes 160,896 


coniferophila 152,161 


crassa 151, 160 
cyathiformis 164 
dealbata 163,894 
deceptiva 162 
densifolia 155 
dilatata 159 
ectypoides 157 
epichysium 151, 166 
fascrciilatas 55 
fidceid@® W57 
fragrans 162 
geotropa 158 
gibba 157 
gigantea 158 

gilva 157 
glaucocana 149,152 
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Clitocybe (cont.) 


graveolens 149,152 
harperi 152,160 
illudens 148 
infundibuliformis 157 
inversa 156 

irina 149,155 
leopardina 161 
lignatilis 136 
martiorum 149 
maxima 157 
morbifera 163 
morganii 480 
multiceps 174 
nebularis 159 
nuda 9,10, 11, 153 
obsoleta 163 
odora 161 

olesonii 154 
oramophila 163 
polygonarum 152, 156 
Praemagna 155 
rivulosa 163 
robusta 150, 160 
saeva 149,154 
sclerotoidea 164 
septentrionalis 151,159 
sinopica 157 
socialis 176 
squamulosa 150,157 
suaveolens 162 
subalpina 156 
subconnexa 155 
sudorifica 163 
tarda 152 
variabilis 151,161 


Clitocybula 149 


abundans 150, 204, 215 

atrialba 151,165 

familia 150, 204, 215, 
898* 


Clitopilus 239 


orcellus 241 
passeckerianus 240 
prunulus 240 


Collybia 201 


abundans 215 
acervata 215 
albipilata 212 
alkalivirens 204 
atrata 166 
badtialba 216 
bresadolae 215 
butyracea 216 
cirrhata 212 
confluens 213 
conigena 212 
cookei 212 
distorta 216 


Collybia_ (cont.) 
distorta 216 
dryophila 215 
erythropus 215 
extuberans 205,217 
familia 215 
fuscopurpurea 214 
fusipes 204 
iocephala 202 
luxurians 205,209 
maculata 217 
marasmioides 205,215 
oregonensis 218 
peronata 205, 213 
Pplatyphylla 146 
polyphylla 205,213 
racemosa 212*,213 
radicata’ 220 
spongiosa 205 
spp. (unidentified) 205, 
213 
strictipes 209 
subsulcatipes 203,218 
subsulphurea 216 
trullisata 211 
tuberosa 212 
umbonata 219 
velutipes 220 
Coltricia 566 
cinnamomea_ 568 
montagnei 567,568 
perennis 567,568 
Coniophora 
puteana 605, 611 
Conocybe 470,895 
coprophila 471,472 
crispa 471,473 
cyanopus 471,472 
filaris 471, 892 
intrusa 471 
lactea 472 
smithii 471,472 
sp. (unidentified) 471 
stercoraria 471,472 


tenera 472 
Cookeina 836 
Coolia 


odorata 198 
Copelandia 358 
Coprinus 342 

alnivorus 344, 346 

alopecia 348 

americanus 344 

arenatus 351 

asterophora 344 

asterophoroides 344 

atramentarius 9, 347, 
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bulbilosus 352 

“chevicola” 351 
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Coprinus (cont.) 
cinereus 35] 
colosseus 346 
comatus 9,56*,343*, 
345 
disseminatus 352 
domesticus 349 
ephemeroides 352 
ephemerus 344, 352 
fimetarius 344,351] 
impatiens 344, 353 
insignis 348 
lagopides 351 
lagopus 350 
macrocephalus 351 
macrorhizus 351 
micaceus 348 
miser 344,352 
narcoticus 351 
niveus 343, 351 
Dalmeranus 346 
Picaceus 346 
plicatilis 352 
pseudoradiatus 351 
quadrifidus 344 
radians 344,349 
radiatus 351 
semilanatus 351 
silvaticus 349 
spadiceosporus 346 
spp. (unidentified) 342, 
350, 351 
sterquilinus 343, 346 
sulphureus 344 
tectisporus 351 
umbrinus 346 
variegatus 344 
xerophilus 344 
Coprobia 
granulata 838 
Cordyceps 878, 879 
canadensis 881 
capitata 880 
clavulata 880,882 
entomorrhiza 880,881 
gracilis 880,881 
melolanthae 880, 882 
militaris 882, 883* 
myrmecophila 881 
ophioglossoides 880, 
881 
ravenelii 880,882 
sphecocephala 880,881 
unilateralis 880,882 
washingtonensis 880, 
882 
Coriolellus 603 
alaskanus 603 
carbonarius 602, 603 


Coriolellus (cont.) 


heteromorphus 603 
sepium 603 
serialis 603 
suaveolens 598 


Coriolus 


(also see Trametes) 
versicolor 594 


Corticium 604 
Cortinarius 417 


acutus 427,452 
adustus 423,450 
aggregatus 422,439 
albidus 423 
alboviolaceus 447 
amethystinus 447 
amoenelens 44] 
angulosus 426 
anomalus 425,448 
argentatus 425,448 
armeniacus 428,451 
armillatus 448 
atkinsonianus 440 
aurantiobasis 454 
aureifolius 425,454 
aureofulvus 440 
balteato-cumatilis 434 
balteatus 433 
biformis 428,451 
bigelowii 443 
bivelus 451 
bolaris 425,446 
boulderensis 423,449 
brunneus 423,428, 450, 
45] 
builliardi 450 
bulbosus 451 
cacaocolor °428, 451 
caerulescens 439 
caesiifolius 447 
caesiocyaneus 422,439 
caesiostramineus 438 
californicus 426,454 
callisteus 427,454 
calochrous 422,441 
calyptratus 421,444 
calyptrodermus 421, 
444 
camphoratus 425,447 
caninus 425, 448 
castaneicolor 420,422, 
43] 
cedretorum 439 
cinnabarinus 426,455 
cinnamomeo-luteus 453 
cinnamomeus 453 
citrinifolius 421, 436 
citrinipedes 441 
clandestinus 445 


94] 


Cortinarius (cont.) 


claricolor 442 
cliduchus 442 
collinitus 431 
corrugatus 420 
corrugis 423 
cotoneus 445 
crassus 423,434 
croceofolius 427,454 
crocolitus 419*, 423,432 
crystallinus 428,429 
cyanites 424 
cyanopus 44] 
cylindripes 430 
damascenus 428, 451 
decipiens 427,453 
delibutus 420, 431 
dibaphus 438 
dilutus 428,451 
distans 428,451 
duracinus 45] 
elatior 421,432 
elegantioides 44] 
elegantior 44] 
evernius 450 
fasciatus 452 
flavifolius 426 
flavovirens 441 
fragrans 425,447 
fulgens 441 
fulmineus 441 
gentilis 444,896 
glaucopus 437 
griseoluridus 420,431 
griseoviolaceus 425,431 
haematochelis 426,449 
heliotropicus 430 
hemitrichus 428 
hercynicus 446 
herpeticus 44] 
humboldtensis 453 
immixtus 436 
impennis 423,450 
incisus 427,452 
infractus 435 
iodes 420, 430 
lodioides 430 
laniger 451 
largus 434 
latus 442 
lucorum 424,450 
lustratus 428 
luteoarmillatus 422, 
436 
magnivelatus 442 
malachius 425,448 
marylandensis 455 
metarius 44] 
michiganensis 422, 439 
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Cortinarius (cont.) 
miniatopus 426, 450 
montanus 421,440 
mucifluus 431 
mucosus 429 
multiformis 442 
mutabilis 437 
nigrocuspidatus 427, 
452 
obtusus 452 
occidentalis 437 
odorifer 422,436 
olivaceopictus 453 
olympianus 439 
orellanus 427,444, 896 
orichalceus 421,441 
osmophorus 436 
Paleaceus 427,452 
pallidifolius 421,432 
percomis 436 
Phoeniceus 454 
Pholideus 424,428, 
446 
pinetorum 428,451 
plumiger 424, 428, 450 
ponderosus 432 
prasinus 421,441 
privignus 428,451 
psammocephalus 427, 
452 
pseudoarquatus 438 
pseudobolaris 427 
pseudosalor 420, 430 
pulchellus 423,453 
Puniceus 455 
purpurascens 437 
Pyriodorus 447 
rainierensis 426,444 
raphanoides 453 
regalis 443 
renidens 426 
rubicundulus 427 
rubripes 449 
rufo-olivaceus 421,441] 
salor 430 
Sanguineus 454 
saturninus 450 
Scandens 452 
scaurus 440 
semisanguineus 426, 
454 
Sodagnitus 438 
sp. (unidentified) 423, 
44] 
speciosissimus 427,444 
Sphaerosporus 431 
splendidus 430 
Squamulosus 445 
stemmatus 427,452 
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Cortinarius (cont.) 


sterilis 420 
Stillatitius 430 
subargentatus 425, 448 
subcuspidatus 452 
subflexipes 423, 453 
subfoetidus 434 
subpulchrifolius 425, 
448 
subpurpurascens 437 
subpurpureophyllus 
422 
subpurpureus 424,450 
subtestaceus 426, 449 
superbus 422 
thiersti 453 
torvus 423,450 
traganus 447 
triformis 428,451 
triumphans 432 
trivialis 431 
turmalis 423,442 
uliginosus 426 
uraceus 427,428 
urbicus 424,450 
vanduzerensis 432, 
433* 
varlicolor 422,442 
varius 422,442 
velatus 420, 443 
velicopia 422,439 
verrucisporus 420,443 
vibratilis 429 
violaceus 446 
virentophyllus 421,441 
volvatus 422,444 
washingtonensis 427, 
453 
wiebeae 443 
zakii 454 


Coryne 


sarcoides 877 


Cotylidia 604 


aurantiaca 608 
decolorans 608 
diaphana_ 608 


Craterellus 658 


caeruleofuscus 666 
calyculus 659, 668 
cantharellus 664 
cinereus 665 
cornucopioides 666, 
898* 
fallax 668 
foetidus 659, 666 
odoratus 664 
sinuosus 659,666 


Creolophus 


cirrhatus 612 


Crepidotus 405 
applanatus 405,406 
calolepis 406 
cinnabarinus 405 
crocophyllus 405, 406 
fulvotomentosus 406 
fusisporus 406 
herbarum 405 
maculans 406 
mollis 406 
variabilis 405*, 406 
versutus 406 

Crinipellis 202 
campanella 210 
piceae 210 
Stipitaria 210 
zonata 210 
Crucibulum 778 
laeve 779 
levis 779 
parvulum 779 
vulgare 779 
Cryptoporus 584 
volvatus 585 
Cudonia 872,893 
circinans 872*, 873 
grisea 873 
lutea 873,874 
monticola 873 
Cyathipodia 805 
Cyathus 778 
helenae 780 
olla 779,780 
pygmaeus 779,780 
stercoreus 780 
striatus 779,780 
Cyptotrama 
chrysopeplum 131 
Cystoderma 198 
ambrosii 199 
amianthinum 200 
carcharias 199 
cinnabarinum 199,200 
fallax 199 
granosum 199 
granulosum 199, 200 
gruberianum 199,200 


D 


Dacrymyces 
deliquescens 670,674 
palmatus 670,674 

Daedalea 586 
berkeleyi 587,588 
confragosa 589 
jJuniperina 587,588 
mollis 596 
quercina 587 
unicolor 589 
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Daedaleopsis 586 
ambigua 587,589 
confragosa 586*, 588 

Daldinia 878,885 
concentrica 887 
grandis 887 
vernicosa 887 

Dasyscyphus 877 

Datronia 592 
mollis 595 

Delastria 855 

Dentinum 616 
albidum 619 
albomagnum 619 
repandum 618 
umbilicatum 617,619 

Dermocybe 418 

(also see Cortinarius) 
cinnamomea 453 
sanguinea 455 

Destuntzia 748 
fusca 750 
rubra 750 
saylorii 750 
solstitialis 750 
subborealis 750 

Dictyocephalos 711 
attenuatus 713 

Dictyophora 766 
duplicata 768,771 
indusiata 767*, 770 
multicolor 768,771 
rubrovolvata 771 

Discina 797 
ancilis 799 
apiculatula 799 
leucoxantha 799 
macrospora 799 
olympiana 799 
perlata 798 

Disciotis 784,796 
venosa 796 


Disciseda 696 


ater 698 
brandegeei 698 
candida 698 


luteola 698 
pedicellata 698 
subterranea 698 
Dissoderma 
paradoxum 198 


E 


Eccilia 245, 246, 249 
Echinodontium 612 
tinctorium 613 
Elaphomyces 862 
granulatus 864 

muricatus 863 


Elaphomyces (cont.) 
subviscidus 865 
variegatus 864 
verrucosum 864 

Elasmomyces 736 
camphorata 739 
odoratus 737,738 
pilosus 738 
roseipes 738 
russuloides 737,738 

Elfvingia 577 

Elvela_ 805 

Endogone 844 
lactiflua 844 

Endoptychum 727 
agaricoides 731 
arizonicum 732 
depressum 730 
Entoloma 238,242, 

895, 896 

(also see 

Leptonia, Nolanea) 
abortivum 242 
clypeatum 244 
ferruginans 245 
grayanum 244 
lividum 243,244 
madidum 243 
nidorosum 244 
nitidum 242,250 
pernitrosum 245 
prunuloides 243,244 
rhodopolium 243 
sinuatum 244 
speculum 243,244 
strictius 246 
trachysporum 242,250 
vernum 248 
violaceum 249 

Exidia 
alba 671,673 
glandulosa 672 
nucleata 670,673 
recisa 671,674 


F 


Favolus 
alveolaris 563 
Fayodia 151 
anthracobia 166 
Fischerula 
subcaulis 845 
Fistulina 553 
hepatica 552*, 553 
pallida 554 
Flammula 407 
Flammulina 202 
velutipes 220 
Floccularia 189, 194 
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Fomes 574 

(also see Fomitopsis, 

Ganoderma, Phellinus) 
annosus 579 
fomentarius 575,581 
juniperinus 583 
officinalis 580 
Ppinicola 579 
subroseus 580 
Fomitopsis 374 
cajanderi 580 
ellisianus 579 
fraxinophilus 579 
officinalis 579 
Pinicola 578 
rosea 580 
Fulvifomes 
jJuniperinus 583 
Funalia 

hispida 568 

trogii 598 
Fuscoboletinus 505 
aeruginascens 507 
glandulosus “506 
grisellus 506,507 
ochraceoroseus 506 
paluster 506,507 
serotinus 506,507 
sinuspaulianus 506 
spectabilis 506, 507 
weaverae 506 


G 


Galera 399 
Galerina 399 
autumnalis 401,892 
cedretorum 402 
corneipes 369 
heterocystis 402 
hypnorum 402 
marginata 400,401, 
892 
mutabilis 395 
paludosa 400,401 
semilanceata 402 
tibicystis 402 
triscopa 402 
venenata 400,401, 892 
Galeropsis 733 
angusticeps 735 
cucullata 735 
polytrichoides 735 
Galiella 
rufa 827 
Ganoderma 574 
adspersum 577 
annularis 577 
applanatum 576 
browntt 577 
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Ganoderma (cont.) 
curtisii 574,578 
europaeum 577 
lucidum 577 
oregonense 575,578 
tsugae 575,578 

Gastroboletus 544 
amyloideus 544,545 
scabrosus 544 
subalpinus 545 
suilloides 544,545 
turbinatus 544 
xerocomoides 545 

Gastrocybe 733 
lateritia 474,733,735 

Gastrosporium 
simplex 696 

Gautieria 746 
candida 747 
gautierioides 746,747 
graveolens 747 
monticola 747 
morchelliformis 746, 

747 

parksiana 746,747 
pterosperma 746,747 

Geaster 699 

Geastrum 699 
arenarium 705 
bryantii 702 
campestre 701,705 
coronatum 702 
delicatus 705 
drummondii 700,705 
fimbriatum 701,704 
floriforme 700,705 
fornicatum 699*, 701 
indicum 703 
limbatum 700,702, 

703* 

mammosum 700,705 
minimum 700, 702 
nanum 700,702 

pectinatum 702 
pluriosteum 701,704 
quadrifidum 700,702 
recolligens 705 
rufescens 700,702 
saccatum 703 
schmidelii 702 
sessile 704 
smithii 702 
striatum 700,702 
triplex 703 
umbilicatum 705 
xerophilum 702 

Genabea 849 
cerebriformis 851 
fragilis 849,852 
spinospora 852 
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Genea 849 
arenaria 851 
cerebriformis 852 
compacta 849,850 
gardneri 850 
harknessii 850 
hispidula 851 
intermedia 851 
kraspedestoma 849, 

851 

Geoglossum 866 
affine 867 
alveolatum 867 
difforme 867 
fallax 867 
glabrum 867 
glutinosum 866 
intermedium 867 
nigritum 866,867 
simile 867 

Geopora 841,846 
arenicola 847, 935* 
arenosa 846, 847 
aurantia 846,847 
clausa 846,847 
cooperi 846 
harknessii 847 
longii 847 
magnata 847 
pellita 846,847 

Geopyxis 

(also see Tarzetta) 
carbonaria 835,840 
vulcanalis 840 

Gerronema 221 

Globifomes 
graveolens 567 

Gloeocantharellus 
purpurascens 660 

Gloeophyllum 586 
saepiarium 588*,590 
striatum 590 
trabeum 586,590 

Gloeoporus 
adustus 596 
dichrous 552 

Glomus 844 

Gomphidius 481 
glutinosus 482 
largus 482 
maculatus 482 
nigricans 482 
oregonensis 482 
roseus 483 
smithii 482, 483 
subroseus 483 
viscidus 486 

Gomphogaster 
leucosarx 733 


Gomphus 658 
bonari 661,662 
clavatus 661 
floccosus 661, 895 
kauffmanii 660, 662 
pseudoclavatus 661 
Grifola 554 
frondosa 564 
sulphurea 573 
umbellata 556,564*, 
565 
Guepiniopsis 
alpinus 674 
chrysocomus 674 
Gymnomyces 742 
cinnamomeus 744 
Jferruginascens 743,744 
roseomaculatus 742, 
744 
socialis 743 
Gymnopilus 407,895 
aeruginosus 409 
bellulus 407,408 
flavidellus 407,408 
fulvosquamulosus 407, 
410 
harmoge 409 
jJunonius 411 
liquiritiae 407,408 
luteocarneus 407,408 
luteofolius 409 
parvisquamulosus 407, 
410 
penetrans 407,408 
pulchrifolius 410 
punctifolius 407,409 
Sapineus 408 
sp. (unidentified) 408 
spectabilis 410 
subspectabilis 411 
terrestris 407,408 
validipes 411 
ventricosus 411 
Gyrodon 
lividus 490 
merulioides 490 
Gyromitra 796,799, 
893 
ambigua 803 
brunnea 800,803 
californica 804 
caroliniana 800,802 
esculenta 801,893 
fastigiata 801,803 
gigas 800 
infula 802,893 
korfii 801 
melaleucoides 799 
montana 801 
Sphaerospora 800,804 
underwoodii 803 
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Gyrophragmium 727 
californicum 727,728 
texensis 730 

Gyroporus 510 
castaneus 510 
cyanescens 510 
purpurinus 510 
subalbellus 510 


H 


Haematostereum 
sanguinolentum 606 
Hapalopilus 

nidulans 568 
Hebeloma 463,895, 
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albidulum 465 
crustuliniforme 464, 

466* 

fastibile 466 
hiemale 465 

insigne 465 
mesophaeum 465 
sacchariolens 464,465 
sarcophyllum 463, 465 
Sinapizans 465 
strophosum 463, 466 
syriense 463 
Helvella 796, 805, 893 

(also see Gyromitra) 
acetabulum 807 
albella 807,811*, 812 
albipes 813 

atra 813 

californica 804 
compressa 811 
connivens 812 
corium 805,810 
costifera 806, 808 
crassitunicata 809 
crispa 816 
cupuliformis 806, 810 
elastica 813 
ephippium 807,814 
fusca 814 
griseoalba 806,808 
infula 803 

lactea 816 

lacunosa 815 
leucomelaena 808 
leucopus 812 
macropus 810 
maculata 814 

mitra 815 
monachella 813 
pallidula 810 
palustris 815 
pezizoides 807,814 
Philonotis 815 
Phlebophora 806, 816 


Helvella_ (cont.) 
queletii 809 
solitaria 809 
Stevensii 807,812 
subglabra 807,814 
sulcata 806, 815 
villosa 805, 806, 810 

Hericium 611, 613 
abietis 614 
americanum 614 
coralloides 614 
erinaceus 615 
laciniatum 615 
ramosum 615 
weirili 614 

Heterobasidion 574 
annosum 575,579 

Heteroporus 554 
biennis 566 

Hirneola 
auricula-judae 675 

Hirschioporus 
abietinus 593 
Pargamenus 593 

Hohenbuehelia 132 
angustatus 137 
atrocaerulea 133, 137 
geogenia 137 
mastrucatus 133,137 
petaloides 136 

Humaria 
hemispherica 839 

Hydnangium 744 
carneum 745 
roseum 745 
soederstroemii 745 

Hydnellum 622 
aurantiacum 626 
caeruleum 625 
complectipes 626 
concrescens 628 
conigenum 626 
cruentum 624 
cumulatum 628 
cyanopodium 623,625 
diabolum 627 
earlianum 626 
ferrugipes 625,626 
geogenium 623 
mirabile 624 
nigellum 623,629 
peckii 627 
Pineticola 624,627 
piperatum 624 
regium 623,625 
scleropodium 623 
scrobiculatum 627 
spongiosipes 624 
suaveolens 624 
subsuccosum 628 
zonatum 624, 628 
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Hydnobolites 855 
californicus 857 
cerebriformis 857 

Hydnocystis 
californica 847 

Hydnopolyporus 
palmatus 555, 605 

Hydnotrya 848 
cerebriformis 848,849 
cubispora 848, 849 
ellipsospora 825 
michaelis 849 
tulasnei 848,849 
variiformis 848 
yukonensis 849 

Hydnotryopsis 
compactus 845 
setchellii 845 

Hydnum 611, 616 

(also see Dentinum) 
calvatum 621 
crassum 621 
cristatum 617 
cyanellum 617,622 
fennicum 620 
fuligineo-violaceum 

617, 622 
fumosum 618 
fuscoindicum 621*, 622 
imbricatum 619 
laevigatum 618,621 
martioflavum 621 
repandum 618 
rimosum 618,620 
scabrosum 620 
stereosarcinon 618 
subincarnatum 617, 

618, 620 

Hygrocybe 103 
acuta 107,112 
acutoconica 115 
albinella 105,109 
atro-olivacea 112 
aurantiolutescens 116 
aurantiosplendens 115 
caerulescens 112 
caespitosa 105 
calyptraeformis 117 
cantharellus 106,113 
ceracea 115 
chlorophana_ 106, 115 
citrinopallida 115 
coccinea 114 
conica 116 
cuspidata 106,116 
flavescens 115 
flavifolia 115 
fornicata 109 
laeta 107,119 
laetissima 106,115 
langei 116 
marchii 114 
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Hygrocybe (cont.) 
marginata 112 
miniata 113 
minutula 114 
moseri 113 
nigrescens 117 
nitida 106,115 
nitrata 112 
olivaceoniger 117 
ovina 112 
parvula 106,115 
persistens 116 
psittacina 118 
punicea 114 
pura 104 
purpureofolia 112 
reai 105,114 
ruber 105 
singeri 117 
splendidissima 115 
squamulosa 113 
subaustralis 105, 109 
subminiata 106, 113 
subminutula 114 
turunda 105,113 
unguinosa 106, 119 
virescens 118 
Hygrophoropsis 476 
aurantiaca 479 
olida 476,480 
Hygrophorus 103 
(also see Camaro- 
phyllus, Hygrocybe) 
acutoconicus 116 
agathosmus 128 
albicastaneus 108, 125 
amarus 108, 124 
bakerensis 126 
borealis 109 
brunneus 125 
calophyllus 129 
calyptraeformis 118 


camarophyllus 107, 129 


capreolarius 108, 124 
chrysaspis 121 
chrysodon 119 
coccineus 114 
conicus 117 

cossus 121] 
discoideus 125 
eburneus 119 
erubescens 108, 124 
flavescens 115 
flavodiscus 121 
fuligineus 107,127 
fuscoalbus 107,127 
gliocyclus 120 
glutinosus 121 
goetzil 108,125 
hypothejus 126 
inocybiformis 107, 128 
kauffmanii 108 


GENUS AND SPECIES INDEX 


Hygrophorus  (cont.) 
langei 116 
laurae 107,125 
limacinus 127 
marginatus 113 
marianae 107 
marzuolus 129 
megasporus 127 
miniatus 113 
monticola 126 
morristi 128 
nemoreus 108, 111 
occidentalis 127,128 
odoratus 128 
Olivaceoalbus 127 
pacificus 108, 126 
paludosus 107 
penarius 123 
perfumus 123 
persoonii 128 
piceae 105,120 
ponderatus 104, 123 
pratensis 110 
psittacinus 119 
Pudorinus 124 
puniceus 114 
purpurascens 124 
pusillus 110 
pustulatus 128 
Pyrophilus 126 
recurvatus 112 
roseibrunneus 125 
russula 123 
Ssaxatilis 108,125 
sordidus 122 
Speciosus 126 
subalpinus 109*,121 
subpungens 125 
subsalmonius 107 
subviolaceus 112 
tennesseensis 125 
tephroleucus 128 
varlicolor 107, 126 
vernalis 125 
vinicolor 126 
whiteti 121 
Hymenochaete 
rubiginosa 606 
tabacina 606 
Hymenogaster 748 
albellus 749 
albus 748,749 
brunnescens 749 
diabolus 749 
gilkeyae 749 
luteus 749 
memurphyi 749 
Parksii 748,749, 750* 
pyriformis 751 
ruber 750 
sublilacinus 749 


Hymenogaster (cont.) 
subochraceus 749 
utriculatus 748,749 

Hypholoma_ 361, 381 
(also see Naematoloma) 
capnoides 383 
dispersum 384 
fasciculare 383 
incertum 363 

Hypomyces 878,882 
cervinigenus 883,884 
chrysospermum 883 
hyalinus 883,884 
lactifluorum 884 
luteovirens 883,884 
transformans 883,884 

Hypsizygus 
tessulatus 133 

Hysterangium 762 
aureum 763 
clathroides 763 
coriaceum 763 
crassirhachis 763 
crassum 763 
darkeri 763 
fischeri 764 
fuscum 763,764 
occidentale 763 
separabile 763 
setchellii 763 
sp. (unidentified) 763 
stoloniferum 763 


IJK 


lleodictyon 
cibarium 774 
Inocybe 455,894 
agardhii 462 
albodisca 456,459 
bongardii 459 
caesariata 457,462 
calamistrata 462 
cookei 457,459 
corydalina 456,459 
fastigiata 456,457 
flocculosa 457, 462 
fuscodisca 456 
geophylla 460 
godeyi 459 
hirtella 459 
hystrix 457,462 
jurana 458 

lacera 457,462 
laetior 456,458 
lanatodisca 456,459 
lanuginosa 462 
leucoblema 456 
leucomelaena 457 
lilacina 461 
maculata 458 
mixtilis 457,458 
napipes 457 
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Inocybe_ (cont.) 
Oblectabilis 456,458 
obscurioides 461 
olympiana 457 
picrosma 457 
pudica 460 
pyriodora 459 
serotina 459 
sindonia 459 
sororia 457 

sp. (unidentified) 457, 
462 


suaveolens 456,459 
terrigena 457,462 
Inonotus 566 
andersonii 567 
arizonicus 569 
circinatus 570 
cuticularis 569 
dryadeus 567,569,570 
dryophilus 569 
hispidus 569 
obliquus 567 
radiatus 569 
texanus 569 
tomentosus 569 


Irpex 
lacteus 598 
mollis 601 


Ischnoderma 573 
benzoinum 573 
resinosum 573 


Ithyphallus 766 


Jafnea 

semitosta 834,840 
Kuehneromyces 
mutabilis 395 


L 


Laccaria 171 

altaica 172 

amethystea 173 

amethysteo-occidentalis 
173 

amethystina 172 

bicolor 172,173 

laccata 172 

ochropurpurea 172, 173 

ohiensis 172 

proxima 172 

striatula 172 

tortilis 172 

trullisata 172,173 

Lacrymaria 366 

velutina 366 

Lactarius 63, 64,895 

affinis 66 

allardii 67 

alnicola 71 


Lactarius (cont.) 
alpinus 67,82 
aquifluus 67 
argillaceifolius 63*, 76 
aspideoides 65,76 
atrobadius 80 
atroviridis 66,70 
aurantiacus 79 
barrowsii 65, 69 
caespitosus 76 
californiensis 75 
camphoratus 81 
cascadensis 75 
chelidonium 65,69 
chrysorheus 65,74 
cinereus 77 
circellatus 67,77 
cocosiolens 67,79 
controversus 70 
corrugis 66,78 
croceus 65,75 
deceptivus 66,71 
deliciosus 68 
fallax 77 
fragilis 80 
fuliginellus 78 
fumosus 78 
gerardii 78 
glutigriseus 77 
glyciosmus 66 
griseus 67 
helvus 67 
hemicyaneus 69 
hepaticus 80, 82 
herpeticus 82 
hygrophoroides 67,78 
hysginus 80 
indigo 69 
insulsus 72 
kauffmanii 67,77 
lignyotus 65,78 
luculentus 79 
luteolus 66,78 
maculatipes 75 
maculatus 75 
manzanitae 67,80 
mucidus 77 
necator 70 
neuhoffii 71 
occidentalis 67 
oculatus 67,82 
olivaceoumbrinus 70 
olympianus 66, 72 
pallescens 65,75 
pallidiolivaceus 66 
paradoxus 65,69 
payettensis 66,72 
peckii 67 
piperatus 71 
psammicola 66,72, 73 
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Lactarius (cont.) 
pseudodeceptivus 71 
pseudodeliciosus 68 
pseudomucidus 77 
pubescens 41*,73 
representaneus 75 
resimus 65,74 
riparius 80 
rubrilacteus 68 
rufulus 82 
rufus 79 
salmoneus 65,68 
sanguifluus 69 
scrobiculatus 73 
sordidus 70 
speciosus 76 
subdulcis 82 
subflammeus 79 
subpalustris 75 
subplinthogalus 66 
subpurpureus 65,69 
subserifluus 67,82 
substriatus 79 
subvellereus 66,71 
subvernalis 66 
subvillosus 66,73 
subviscidus 80 
thejogalus 67,82 
thiersii 82 
thyinos 68 
tomentoso-marginatus 

fall 

torminosus 73 
trivialis 77 

uvidus 75, 897* 
vietus 76 
vinaceorufescens 74 
volemus 78,79* 
xanthogalactus 75 
yazooensis 66,72 
zonarius 72 

Laetiporus 572 
persicinus 573 
sulphureus 572,895, 

896 

Lamprospora 839 

Langermannia 
gigantea 683 

Laricifomes 
officinalis 580 

Laternea 
columnata 773 
triscapa_ 773 

Laxitextum 
bicolor 607 

Leccinum 536 
aeneum 540 
alaskanum 541 
albellum 537, 542 
arbuticola 539 
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Leccinum (cont.) 
arctostaphylos 540 
armeniacum 538, 540 
atrostipitatum 538,541 
aurantiacum 537,539 
541 
“aurantioscaber” 538, 
539 
brunneum 538,540 
californicum 537,542 
chromapes 534 
cinnamomeum 538 
clavatum 538 
constans 538,540 
cretaceum 542 
crocipodium 539 
discolor 537,539, 541 
fallax 539,541 
fibrillosum 538,540 
griseonigrum 538,541 
griseum 538,542 
holopus 537, 542 
idahoensis 540 
incarnatum 538 
insigne 540 
largentii 540 
manzanitae 539 
montanum 538,541 
Pponderosum 538,540 
potteri 538 
roseofracta 542 
rotundifoliae 542 
rufescentoides 537 
rugosiceps 539 
scabrum 541 
snellii 538,541 
subalpinum 539, 541 
testaceoscabrum 538, 
541 
vulpinum 538 
Lentaria 645 
byssiseda 644, 646, 649 
Pinicola 646,649 
Lentinellus 141 
cochleatus 142 
crinitis 133 
flabelliformis 144 
montanus 144 
omphalodes 142 
ursinus 144 
vulpinus 144 
Lentinus 141 
detonsus 141 
edodes 31*, 141 
kauffmanii 142 
lepideus 142 
ponderosus 43*, 142*, 
143 
sulcatus 142 
tigrinus 141 
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Lenzites 586 


(also see Gloeophyllum) 
betulina 589 
saepiaria 590 


Leotia 872 


albiceps 873 
atrovirens 873,875 
chlorocephala 875 
lubrica 874 
viscosa 874 


Lepiota 293 


acutesquamosa 294, 
303 
americana 301 
asperula 294, 303 
atrodisca 304 
badhamii 301 
barssii 303 
birnbaumii 302 
brebissonii 302 
breviramus 302 
brunnescens 305 
bucknallii 295 
castanea 307,892 
castaneidisca 307 
cepaestipes 301 
clypeolaria 309 
clypeolarioides 310 
cortinarius 309 
cristata 306 
decorata 307 
erlophora 303 
excoriata 303 
felina 295,309 
flammeatincta 304 
flavescens 302 
fragilissimus 302 
glatfelteri 306 
helveola 309,892 
hispida 303 
humei 294 
Josserandii 308,892 
leucothites 300 
lilacinogranulosa 294 
longistriatus 302 
lutea 302 
luteophylla 295, 302 
molybdites 297 
morgani 297 
naucina 299,896 
naucinoides 300 
procera 298 
pulcherrima 291 
rachodes 297,896 
rhacodes 298 
roseatincta 305 
roseifolia 295, 305 
roseilivida 295, 306, 307 
rubrotincta 305 
sanguiflua 295 


Lepiota (cont.) 
scabrivelata 303 
seminuda 306*, 307 
sequoiarum 307 
sistrata 307 
spp. (unidentified) 294, 

305, 307 
subincarnata 309 
tinctoria 295, 301 
“tomentodisca” 307 
ventriosospora 310 

Lepista 148 

(also see Clitocybe) 
inversa 157 


irina 155 
nuda 153*, 154 
saeva 154 


sp. (unidentified) 154 
tarda 152 
Leptoglossum 132 
Leptonia 248 
asprella 252 
carnea 250 
convexa 250 
corvina 251 
cupressa 252 
cyanea 249,250 
cyaneonita 250 
decolorans 251 
diversa 251 
exalbida 249, 252 
fuligineo-marginata 
249, 252 
gracilipes 252 
incana 249 
jJubata 246 
nigra 249,252 
nigroviolacea 250 
occidentalis 249,250 
Parva 251 
porphyrophaea 249 
rectangula 251 
rosea 249 
sericella 253 
serrulata 249,252 
undulatella 249,252 
vinaceobrunnea 252 
violaceonigra 250 
zanthophylla 249,251 
Leptopodia 805 
Leucoagaricus 293 
(also see Lepiota) 
naucinus 300 
Procerus 298 
rachodes 298 
Leucocoprinus 293, 
302 
(also see Lepiota) 
birnbaumii 302 
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Leucocoprinus (cont.) 
brebissonii 302 
breviramus 302 
cepaestipes 302 
flavescens 302 
fragilissimus 302 
lilacinogranulosus 294 
longistriatus 302 
luteus 302 
Leucogaster 759 
carolinianus 760 
odoratus 760 
rubescens 760 
Leucopaxillus 166 
albissimus 166*, 167 
amarus 168,918* 
candidus 159 
gentianeus 168 
giganteus 159 
laterarius 168 
paradoxus 168 
septentrionalis 159 
tricolor 167 
Leucophleps 759 
magnata 760 
spinospora 760 
Leucoscypha 
rutilans 837 
Limacella 262,291 
glioderma 291 
glischra 291, 292 
guttata 291 
illinita 292 
kauffmanii 291,292 
lenticularis 291 
roseicremea 291, 292 
solidipes 291,292 
Longia 
texensis 730 
Longula 727 
texensis 729 
Lycoperdon 677*, 690 
americanum 691, 694 
candidum 695 
coloratum 698 
curtisii 695, 696 
echinatum 694 
foetidum 692 
gemmatum 694 
hiemale 696 
marginatum 694 
molle 694 
muscorum 694 
nettyana 691,695 
nigrescens 693 
peckii 691,694 
pedicellatum 692 
perlatum 693 
pulcherrimum 694 


Lycoperdon (cont.) 


pusillum 698 
pyriforme 691 
rimulatum 694 
subincarnatum 690 
umbrinum 691,694 


Lyophyllum 173 


atratum 166,174 
carneum 176 
connatum 175 
decastes 174,898* 
infumatum 176 
loricatum 175 
montanum 46*,175 
palustre 174 
rancidum 174 
semitale 174,176 
sp. (unidentified) 175 


Lysurus 772 


borealis 778 
cruciatus 777 
gardneri 778 
mokusin 776 
periphragmoides 1776 


M 


Macowanites 736 


alpinus 738 
americanus 737 
chlorinosmus 737,738 
iodiolens 737,738 
luteolus 737,738 
magnus 737,738 
roseipes 738 
subolivaceus 738 
subrosaceus 738 


Macrocystidia 


cucumis 131 


Macrolepiota 293 


(also see Lepiota) 
Procera 298 
rachodes 298 


Macropodia 805 
Macroscyphus 805 
Macrotyphula 634 


fistulosa 635,637 
juncea 636 


Marasmiellus 202 


albuscorticis 206 
candidus 206 
nigripes 203,206 


Marasmius 201 


albogriseus 204, 209 
alliaceus 208 
androsaceus 208 
bellipes 210 

borealis 210 
candidus 206 
capillaris 208 
cohaerens 204 


Marasmius (cont.) 
copelandi 207 
delectans 203,206 
epiphyllus 206 
foetidus 203 . 
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fulvoferrugineus 210 


fuscopurpureus 214 
haematocephalus 21 
iocephalus 202 
magnisporus 206 
nigrodiscus 205,209 
olidus 208 

oreades 7*,208 
Ppallidocephaius 208 
plicatulus 209 
Prasiosmus 208 
quercophyllus 206 
rotula 203,206 


0 


scorodonius 202,208 


siccus 204,210 


sp. (unidentified) 206 


strictipes 205,209 
thujinus 208 
umbilicatus 203 
urens 213 
Martellia 742 
boozeri 743 
brunnescens 743 
californica 743 
cremea 742,743 
ellipsospora 743 
fallax 743 
foetens 743 
Parksii 743 
Melanogaster 756 
ambiguus 759 
euryspermus 758 
intermedius 759 
macrocarpus 759 
parksii 758,759 
variegatus 757*,759 
Melanoleuca 169 
alboflavida_ 169 
brevipes 170 
cognata 170 
evenosa 171,897* 


graminicola 169,170 


lewisii 169 
melaleuca 169 
polioleuca 170 
subalpina 171 
vulgaris 170 
Melanophyllum 
echinatum 317 
Melanotus 
textilis 405 
Melastiza 
chateri 834, 839 
Meripilus 
giganteus 555,565 
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Merulius 
incarnatus 605, 611 
tremellosus 605, 610*, 611 

Microcollybia 202, 212 

Microglossum 868 
atropurpureum 867, 

869 
fumosum 867 
olivaceum 867,869,870 
rufum 871 

viride 870 

Micromphale 202 
arbuticola 202,208 
foetidum 203 
penetrans 208 
sequoiae 204, 208 

Microporellus 
dealbatus 563 
obovatus 563 

Microstoma 
floccosa 835, 836 
protacta 835, 836 

Mitrophora 
semilibera 792 

Mitrula 868 
abietis 870 
borealis 870 
elegans 869, 870 
gracilis 870 
irregularis 87\ 
lunulatospora 870 

paludosa 870 

Mollisia 877 

Montagnea 727 
arenarius 727 

Morchella 784, 785 
angusticeps 791 

conica 79\| 

crassipes 787, 788, 792* 

deliciosa 788*, 789 

elata 31*, 786*.790 
959* 

esculenta 787 

hybrida 792 

semilibera 791 

sp. (unidentified) 787, 
789 

Morganella 690 

subincarnata 690 

Mucilopilus 
conicus 533 
Mucronoporus 
tomentosus 570 
Multiclavula 634 
mucida 636 
vernalis 636 
Mutinus 766 

bovinus 771 

caninus 771 

curtisti 771 

elegans 768, 771 
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Mycena 224 
abramsii 235 
acicula 228 
adonis 228 
albidula 227 
alcalina 234 
amabilissima 226, 228 
amicta 226, 231 
atroalboides 226, 233, 

25 
aurantiomarginata 
Pz 
capillaripes 229 
capillaris 227 
citrinomarginata 225, 
229 

clavicularis 237 
Clavularisieei2d ,229* 
corti@ola © 223,227 
delicatella 227 
elegans 229 
elegantula 226, 230 
epipterygia 237 
epipterygioides 237 

fibula 221 
filopes 235 
galericulata 235 
galopus 232 
griseoviridis 225,237 
haematopus 231 
ignobilis 227 
inclinata 235 
iodiolens 234 
jJuncicola 227 
laevigata 234 
latifolia 235 
leaiana 225,236 
leptocephala 226, 234 
lilacifolia 236,237* 
luteopallens 226, 228 
maculata 235, 236* 
madronicola 225,227 
metata 234 
monticola 228 
murina 234 
occidentalis 226,234 
olivaceobrunnea 229 
oregonensis 228 
osmundicola 227 
overholtsiti 226,234 
parabolica 234 
paucilamellata 227 
pelianthina 226, 231 
pseudotenax 235 
pura 230 
Purpureofusca 229 
rorida 237 
rosella 226,229 
rubromarginata 230 
rugulosiceps 235 
rutilantiformis 231 
sanguinolenta 232 
scabripes 233 


Mycena_ (cont.) 
sanguinolenta 232 
scabripes 233 
spp. (unidentified) 204, 

209, 226 

stannea 235 
strobilinoides 228 
stylobates 227 
subcaerulea 226, 231 
subcana 233 
subsanguinolenta 225, 
eo 

tenax m237 
tenerrima 227 
viscosa 237 

vitilis 236 

vulearimi 225,237. 

Mycenastrum 680 
corium 689 

Mycolevis 
siccigleba 741 

Mycorraphium 
adustum 612 

Myriosclerotinia 877 

Myriostoma 699 
coliforme 704 

Myrmecocystis 
cerebriformis 852 

Myxomphalia 149 


maura 165 
N 


Naematoloma 381 
aurantiaca 382 
capnoides 383 
dispersum 383,384 


elongatum 384 
ericaeum 384 
fasciculare 382,896 
myosotis 384 
olivaceotinctum 384 
polytrichi 384 
radicosum 383 
squalidellum 384 
sublateritium 381,382 
subviride 383 
udum 384 
Nannfeldtiella 
aggregata 828 
Naucoria 399 
semiorbicularis 469 
vinicolor 404 
Neobulgaria 

pura S15, 877 
Neocudoniella 
albiceps 873 
Neogyromitra 
gigas 801 
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Neolecta 868 
irregularis 871 
vitellina 871 

Neosecotium 727 
macrosporum 732 

Neottiella 
rutilans 837 

Neournula 
Pouchetii 827 

Nidula 778 
candida 780 
niveotomentosa 779, 

781 

Nidularia 778 
farcta 779 
Pulvinata 779 

Nivatogastrium 733 
nubigenum 735 
wrightii 736 

Nolanea 245 
cuneata 248 
edulis 247 
fructufragrans 245, 

248 

hirtipes 246,247 
holoconiota 248 
icterina 245,248 
mammosa_ 248 
murraii 245 
papillata 248 
salmonea 245 
sericea 246 
staurospora 246, 247, 
248 

Stricta 246 
verna 247 


Nyctalis 200 
O 


Octavianina 744 
asterosperma 745 
macrospora 746 
papyracea 746 
rogersii 746 
Omphalia 221 
Omphaliaster 151 
asterosporus 166 
borealis 166 
Omphalina 221 
chlorocyanea_ 162 
chrysophylla 221 
epichysium 166 
ericetorum 223 
fibula 221 
grossula 162 
hudsoniana 223 
luteicolor 221, 223 
posti 223 
pyxidata 223 
strombodes 221 
umbellifera 223 
wynniae 162, 221 


Omphalotus 146,894, 


896 
illudens 148 
olearius 147,148 
olivascens 147 
Onnia 
tomentosa 570 
Osmoporus 
odoratus 586,590 
Osteina 
Oobducta 555 
ossea 555 
Otidea 831 
abietina 832 
alutacea 832,833* 
auricula 832 
bufonia 832 
cantharella 832,833 
concinna 832,833 
grandis 832 
leporina 832,833 
onotica 832 
rainierensis 832 
smithii 832 
Oudemansiella 202 
longipes 220 
Platyphylla 146 
radicata 218*,219 
Oxyporus 
nobilissimus 549,575 
populinus 575 


P 


Pachyella 818,822 
babingtonii 819,822 
clypeata 819,822 

Pachyphloeus 855 
citrinus 856 
conglomeratus 857 
melanoxanthus 855, 

857 
virescens 857 

Panaeolus 353,895 

acuminatus 354, 357, 
360 
cambodginensis 358 
campanulatus 356 
castaneifolius 360 
cyanescens 358,895 

fimicola 354, 357 
foenisecii 360 
Papilionaceus 357 
Phalaenarum 355 
retirugis 354,357 
rickenti 357 
semiovatus 355, 357* 
separatus 355, 357* 
sepulchralis 355 


oll 


Panaeolus (cont.) 
solidipes 355 
sphinctrinus 357 
subbalteatus 358,895 
tropicalis 358 

Panellus 132 
longinquus 133 
mitis 132 
nidulans 141 
ringens 132 
serotinus 137 
Stipticus 138 

Panus 132 
conchatus 138 
crinitis 133 
dryinus 136 
operculatus 132 
rudis 139 
strigosus 140 
torulosus 138 

Paxillus 476 
atrotomentosus 478 
involutus 41*, 477,896 
panuoides 476 
vernalis 478 

Paxina 805 
acetabulum 807 
leucomelas 809 
recurvum 799 

Penicillium 782 

Peniophora 604 
gigantea 607 

Perenniporia 
subacida 603 

Peziza 818 

(also see Pachyella, 

Plicaria, Geopyxis, 

Tarzetta) 
ammophila 819,826 
badia 819,821 
badioconfusa 821,822 
brunneoatra 820 
cerea 821 
domiciliana 822 
echinospora 821 
ellipsospora 822*, 825 
emileia 822 

fimeti 823 
gautierioides 825 
melaleucoides 799 
petersii 821 
praetervisa 824 
proteana 824 
pustulata 821 
repanda 821 
sp. (unidentified) 822*, 

824 
Stuntzii 825 
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Peziza (cont.) 
succosa 819,821 
sylvestris 820*, 821 
varia 822 
venosa 796 
vesiculosa 823 
violacea 824 

Phaeobulgaria 
inquinans 876 

Phaeocollybia 413 
attenuata 414,415 
californica 415 
christianae 416 
deceptiva 414,415 
dissiliens 415 
fallax 413,414 
festiva 413,414 
gregaria 414,415 
Jennyae 416 
kauffmanii 416 
laterarius 414,415 
lilacifolia 414,415 
olivacea 414 
oregonensis 416 
piceae 415 
pseudofestiva 413,414 
radicata 414,416 
rufipes 416 
scatesiae 414,415 
similis 414,415 
sipei 416 
Sspadicea 414,416 

Phaeolepiota 411 
aurea 412 

Phaeolus 566 
alboluteus 571 
fibrillosus 567,572 
Schweinitzii 570 

Phaeomarasmius 
confragosus 404 
erinaceellus 386 

Phallogaster 762 
saccatus 762,764 

Phallus 766 
hadriani 769*,770 
imperialis 770 
impudicus 768 
iosmus 770 
ravenelii 768,770 
rubicundus 768,770 

Phellinus 374 
chrysoloma 583 
everhartii 575,582, 

583% 

ferreus 575,582 
ferruginosus 575,582 
gilvus 582 
igniarius 581 
laevigatus 575,581 
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Phellinus (cont.) 


nigrolimitatus 583 
pini 582 

pomaceus 575,581 
rimosus 575,582 
robiniae 582 

robustus 575,582,583 
taxodii 583 

texanus 583 

torulosus 583 
tremulae 581 


Phellodon 622 


atratus 629 
confluens 624, 628 
melaleucus 623,629 
niger 623,629 
tomentosus 628 


Phellorina 715 


inquinans 723 
strobilina 723 


Phillipsia 836 
Phlebia 


merismoides 610 
radiata 610 


Phlegmacium 418 
Phlogiotis 


helvelloides 672 


Pholiota 384 


abietis 391 
adiposa 391 
albivelata 380, 387 
albocrenulata 392 
alnicola 388 
astragalina 387 
aurea 413 
aurivella 390 
aurivelloides 391 
brunnescens 393 
caperata 412 
carbonaria 385,394 
confragosa 404 
connata 391 
decorata 387,393 
destruens 395 
elongatipes 384, 387 
erinaceella 386 
ferruginea 393 
ferrugineo-lutescens 
393 
fibrillosipes 388 
filamentosa 391 
flammans 391 
flavida 388 
fulvosquamosa 381 
fulvozonata 394 
graveolens 394 
hiemalis 391 
highlandensis 385, 394 
lenta 387,393 
limonella 391 


Pholiota_ (cont.) 
lubrica 392 
malicola 388 
multifolia 386, 388 
mutabilis 395 
myosotis 384, 387 
polychroa 387 
Praecox 469 
prolixa 388 
scamba 387, 394 
sp. (unidentified) 385 
spectabilis 411 
spinulifera 388 
spumosa 394 
squarrosa 389 
Squarroso-adiposa 391 
squarrosoides 385*, 
386, 390 
subangularis 394 
subcaerulea 380,385 
sublubrica 393 
subochracea 388 
terrestris 389 
velaglutinosa 387, 393 
vermiflua 470 
vernalis 387,396 
Pholiotina 
filaris 472 
Phylloporus 476 
arenicola 480 
rhodoxanthus 480 
Phyllotopsis 132 
nidulans 140 
Physalacria 
inflata 548 
Picoa 852 
carthusiana 854 
Piersonia 
alveolata 858 
bispora 858 
Piptoporus 584 
betulinus 584 
Pisolithus 71 
arenarius 713 
arrhizus 713 
tinctorius 712 
Pithya 
cupressina 836 
vulgaris 834,836 
Plectania 826 
coccinea 836 
hiemalis 836 
melaena 827,831 
melastoma 829 
milleri 830 
nannfeldtii 830 
nigrella 830 
Pleurocybella 
porrigens 136 
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Pleurotellus 
porrigens 136 
Pleurotus 132 
(also see Hohen- 
buehelia) 
candidissimus 132 
columbinus 134 
cornucopiae 134 
corticatus 136 
dryinus 135*, 136 
elongatipes 133 
lignatilis 136 
oStreatus 133*,134 
petaloides 137 
porrigens 135 
sajor-cajou 134 
sapidus 134 
ulmarius 133 
Plicaria 818 
carbonaria 820 
endocarpoides 820 
leiocarpa 820 
trachycarpa 820 
Plicaturopsis 
crispa 591 
Pluteolus 
aleuriatus 475 
callisteus 475 
Pluteus 253,254 
admirabilis 254,257 
atricapillus 256 
atromarginatus 254, 
256 
aurantiorugosus 254, 
257 
californicus 258 
cervinus 255 
chrysophaeus 258 
coccineus 257 
cyanopus 254, 258, 895 
flavofuligineus 258 
granularis 258 
leoninus 254, 257 
longistriatus 257 
lutescens 257 
magnus 256 
nanus 257 
pellitus 254,256 
petasatus 255 
Salicinus 254, 258, 895 
seticeps 258 
Podaxis 715,725 
argentinus 726 
longii 726 
microsporus 726 
pistillaris 724,725 
Podostroma_ 879 


alutaceum 879 


Polyozellus 658 
multiplex 668 
Polypilus 
frondosus 565 
Polyporus 554 
(also see Albatrellus, 
Meripilus, Osteina, 
Ischnoderma, etc.) 
arcularius 563 
badius 42*, 562 
betulinus 585 
biennis 566 
brumalis 555, 563 
decurrens 561 
elegans 562 
fagicola 562 
frondosus 565 
hirtus 560, 561* 
lentus 562 
memurphyi 561 
melanopus 563 
mort 555,563 
mylittae 564 
picipes 562 
radicatus 556,564 
squamosus 556,561 
sulphureus 573 
tuberaster 563 
umbellatus 565 
varius 563 
versicolor 594 
Polysaccum 
pisocarpium 713 
Polystictus 
tomentosus 570 
versicolor 594 
Poria 602 
cocos 604 
corticola 603 
incrassata 603 
sequoiae 603 
spissa 602 
vaillantii 603 
xantha 603 
Porodisculus 
pendulus 552 
Poronidulus 
conchifer 552 
Porphyrellus 
pseudoscaber 534 
Pouzarella 238,239 
Protogautieria 
lutea 741 
substriata 74} 
Psalliota 310 
Psathyra 361 
Psathyrella 361 
ammophila 361 
atrofolia 365 
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Psathyrella (cont.) 
atrofolia 365 
bipellis 362 
candolleana 363 
canoceps 366 
carbonicola 366 
circellatipes 364 
conissans 362,364 
conopilea 365 
elwhaensis 365 
epimyces 361 
fuscofolia 364 
gracilis 365 
hydrophila 364 
hymenocephala 363 
incerta 363 
kauffmanii 362 
lacrymabunda 366 
longipes 364 
longistriata 362 
maculata 366 
multipedata 361, 364 
sp. (unidentified) 362, 
366 
spadicea 362,364 
stercoraria 362 
sublateritia 362,364 
subnuda 365 
uliginicola 362, 363* 
velutina 366 
Pseudobalsamia 
alba 853 
magnata 853 
nigrens 853 
Pseudocolus 772 
fusiformis 772,776, 
T77 
javanicus 776 
schellenbergiae 776 
Pseudocoprinus 
disseminatus 353 
impatiens 353 
Pseudocraterellus 
pseudoclavatus 661 
sinuosus 666 
Pseudofistulina 
radicata 554 
Pseudohydnum 
gelatinosum 671 
Pseudopithyella 
miniscula 836 
Pseudoplectania 
melaena 831 
nigrella 830 
Psilocybe 367,368, 895 
angustispora 310 
atrobrunnea 369 
baeocystis 372,895 


954 


Psilocybe (cont.) 
caerulescens 369, 374, 
895 
caerulipes 369, 373 
californica 369 
castanella 369 
coprophila 370 
corneipes 369 
cubensis 373,895 
cyanescens 371,895 
merdaria 369,370 
mexicana 373 
montana 369 
pelliculosa 369,371 
semilanceata 370, 895 
silvatica 371 
squamosa 381 
Strictipes 372 
stuntzii 372 
tampanensis 374 
umbonatescens 376 
Pterula 631 
Ptychoverpa 
bohemica 794 
Pulcherricium 
caeruleum 605 
Pulveroboletus 509 
auriporus 509 
hemichrysus 509 
ravenelii 509 
Pulvinula 
archeri 838 
carbonaria 838 
Punctularia 
strigoso-zonata 610 
Pustularia 840 
Pycnoporellus 572 
Pycnoporus 592 
cinnabarinus 597 
Sanguineus 597 


Pyrofomes 

Juniperinus 583 

Pyronema 

omphalodes 835, 838 
QR 


Queletia 715 
mirabilis 722 
Radiigera 760 
atrogleba 761 
fuscogleba 761,762 
taylorii 761,762 
Radulum 
orbiculare 610 
Ramaria 645, 890* 
abietina 650 
acris 646, 649 
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Ramaria_ (cont.) 
acrisiccescens 648, 
651 
amyloidea 646 
apiculata 646, 649 
araiospora 655 
aurantlisiccescens 
647, 652 
aurea 648,652 
botrytis 656 
botrytoides 648,656 
brunnea 654 
cacao 646 
cartilaginea 648,655 
caulifloriformis 648 
cedretorum 651 
celerivirescens 646 
claviramulata 647 
conjunctipes 647 
cyaneigranosa 647, 
654, 655 
cystidiophora 647,653 
fennica 650 
flaccida 649 
flava 652,653 
flavigelatinosa 648, 
655 
flavobrunnescens 
647, 652 
formosa 654,896 
fumigata 651 
fumosiavellanea 651 
gelatiniaurantia 648, 
655 
gelatinosa 655 
gracilis 649 
grandis 647 
invalii 649 
largentii 647,654 
leptoformosa 654 
longispora 654 
maculatipes 647,654 
magnipes 648,652 
murrillii 649 
myceliosa 649 
obtusissima 647 
ochraceovirens 650 
pusilla 649 
rasilispora 652 
rubella 649 
rubiginosa 653 
rubribrunnescens 
647, 654 
rubricarnata 654 
rubrievanescens 648, 
656 
rubripermanens 656 
sandaracina 647, 648, 
655 
Sanguinea 653 


Ramaria_ (cont.) 
secunda 656 
strasseri 648, 656 
stricta 631*, 648 
Stuntzii 647,655 
subbotrytis 647,655 
suecica 649 
synaptopoda 647,653 
testaceoflava 647,654 
velocimutans 646 
vinosimaculans 648, 

653 

Ramariopsis 640 
californica 643 
kunzei 643 
pulchella 641 

Resupinatus 
applicatus 132 

Rhizina 
inflata 797 
undulata 797 

Rhizopogon 753 
amyloideus 756 
atroviolaceus 754 
cOkeri 754,755 
colossus 756 
couchii 754 
diplophloeus 758 
ellenae 755 
evadens 754 
idahoensis 756 
maculatus 754,755 
occidentalis 754 
ochraceorubens 740*, 

5 

parksii 754,756 
pinyonensis 754,755 
roseolus 754 
rubescens 754 
smithii 754 
subaustralis 754 
subcaerulescens 754, 

756 
subsalmonius 754 
succosus 754 
truncatus 755 
vinicolor 754 

Rhodocollybia 202 
butyracea 216 
maculata 217 

Rhodocybe 240 
aureicyStidiata 241 
caelata 240,24} 
mundula 240, 241 
nitellina 240,241 
nuciolens 241 
roseiavellanea 241 

Rhodopaxillus 
nudus 154 
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Rhodophyllus 238 
(also see Entoloma, 
Leptonia, Nolanea) 

Sericellus 253 
Strictior 246 
Rhodotus 
Palmatus 130 
Rhopalogaster 
transversarium 724 
Rickenella 

fibula 221 
Ripartites 150 
tricholoma 150 
Rozites 411 
caperata 412 
Russula 63,83, 896 
abietina 101 
adusta 85,91 
aeruginea 95 
alachuana 96 
albella 96 

albida 96 
albidula 96 
albonigra 89 
alutacea 102 
amoenolens 94 
anomala 96 
aquosa 99 

atrata 89 
atropurpurea 85 
bicolor 86 
brevipes 87 
brunneola 87,94 
caerulea 101 
cascadensis 85,88 
cerolens 94 
chamaeleontina 101 
claroflava 92 
compacta 85,91 
crassotunicata 86,97 
cremoricolor 97 
crenulata 97 
crustosa 86,95 
cyanoxantha 94,897* 
decolorans 91 
delica 88 
densifolia 90 
dissimulans 85,90 
emetica 97 
flava 92 

foetens 93 
foetentula 93 
fragilis 98 
fragrantissima 92 
gracilis 99 
gracillima 99 
granulata 94 
grisea 87,95 


Russula_ (cont.) 
integra 101 
krombholzii 85 
laurocerasi 93 
lilacea 101 
lutea 86,92 
maculata 100 
maculosa 95 
mairei 98 
mariae 96 
montana 86 
nigricans 85,90 
obscura 92 
occidentalis 85,92 
ochroleuca 85,92 
olivacea 87,102 
paludosa 92 
parazurea 87,95 
pectinata 94 
pectinatoides 94 
pelargonia 99 
Placita 100 
polychroma 101 
puellaris 101 
pulverulenta 94 
raoultii 97 
romagnesiana 88 
rosacea 99 
sanguinea 100 
silvicola 98 
sordida 89 
sororia 93 
spp. (unidentified) 86, 

102, 103 
subalbidula 96 
subfoetens 93 
subnigricans 90 
tenuiceps 102 
variata 86,94 
velenovskyi 100 
ventricosipes 93 
vesca 87,94 
veternosa 102 
virescens 95 
xerampelina 83*, 102 


S 


Sarcodon 616 
(also see Hydnum) 

imbricatum 620 

Sarcoscypha 834 
coccinea 836 
floccosa 836 
occidentalis 836 

Sarcosoma 826 
globosum 827,829 
latahensis 827,828 
mexicana 828 
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Sarcosphaera 825 
coronaria 826 
crassa $25 
eximia 826 

Schizophyllum 590 
commune 590 

Schizostoma 715 
laceratum 716,722 

Scleroderma 707,896 
albidum 710 
arenicola 710 
areolatum 708 
aurantium 708 
bovista 708,710 
cepa 709 
citrinum 708 
flavidum 710 
floridanum 710 
furfurellum 711 
fuscum 710 
geaster 710 
hypogaeum 710 
laeve 710 
lycoperdoides 708 
macrorhizon 708 
michiganense 710 
polyrhizon 711 
polyrhizum 711 
reae 710 
texense 711 
verrucosum 708 
vulgare 708 
Sclerogaster 744 
columnatus 744 
xerophilum 744 

Sclerotinia 877 
Scutellinia 
erinaceus 839 
scutellata 839 
umbrarum 839 
Scutiger 
ellisti 560 
hirtus 560 
pescaprae 560 
Sebacina 
incrustans 609 
Secotium 724 
agaricoides 732 
Sedecula 707 
pulvinata 707 
Sepedonium 
chrysospermum 884 
Sepultaria 846 

(also see Geopora) 
arenicola 847 

Serpula 
himantioides 611 
lacrymans 610 
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Strobilomyces 543 


Setchelliogaster 733 
tenuipes 733,735 


Simblum 


sphaerocephalum 776 


texense 776 
Simocybe 399 
centunculus 400 
Skeletocutis 
amorpha_ 552 
Sparassis 657 
crispa 657 
herbstii 657 
radicata 657 
spathulata 657 
Spathularia 868 
clavata 872 
flavida 871 
spathulata 872 
velutipes 869,872 
Spathulariopsis 
velutipes 872 
Sphaerobolus 778 
stellatus 781 
Sphaerosoma 845 
Sphaerozone 845 
Spongipellis 
leucospongia 601 
pachydon 598,601 
unicolor 601 
Spongiporus 
leucospongia 601 
Spragueola 
irregularis 871 
Squamanita 197 
odorata 198 
paradoxum 198 
umbonata 198 
Staheliomyces 
cinctus 768 
Steccherinum 
adustum 612 
septentrionale 612 
Stephensia 845 
Stereum 604 
burtianum 608 
complicatum 606 
diaphanum 608 
fasciatum 606 
gausapatum 606 
hirsutum 605 
lobatum 606 
ochraceoflavum 607 
oSstrea 606 
rameale, 606 
Sanguinolentum 605, 
606 
sericeum 607 
striatum 607 


confusus 542*, 543 
dryophilus 543 
floccopus 543 
strobilaceus 543 


Strobilurus 202 


albipilatus 212 
conigenoides 202,211 
kemptonae 211 
lignitilis 212 
occidentalis 212 
trullisatus 211 


Stropharia 374 


aeruginosa 380 
albocyanea 380 
albonitens 376 
ambigua 377 
aurantiaca 382 
bilamellata 377 
coronilla 377 
cubensis 374 
depilata 380 
hardii 375,377 
hornemannii 379 
kauffmanii 380 
magnivelaris 378 
melanosperma 375,377 
merdaria 370 
riparia 375,378 
rugoso-annulata 378 
semiglobata 376 
siccipes 376 
squamosa 375,381, 382 
stercoraria 376 
thrausta 382 
umbonatescens 375, 
376 


Suillus 491 


acerbus 494,504 
acidus 493 
albidipes 493,501 
albivelatus 492 
americanus 494,499 
borealis 493,501 
brevipes 501 
brunnescens 493,501 
caerulescens 496 
castanellus 493 
cavipes 494 
cothurnatus 500 
decipiens 494,495 
elegans 497 
flavidus 498 
flavogranulatus 502 
fuscotomentosus 504 
glandulosipes 493,501 
granulatus 502 
grevillei 497 
helenae 494,498 


Suillus (cont.) 
hirtellus 494 
imitatus 497 
kaibabensis 494, 502 
lakei 495 
luteus 500 
megaporinus 492,499 
monticolus 502 
occidentalis 494,502 
pallidiceps 494,502 
pictus 494,495 
pinorigidus 500 
Placidus 494,502 
ponderosus 492,496 
proximus 497,506 
pseudobrevipes 500 
punctatipes 494,502 
punctipes 493 
Pungens 503 
reticulatus 505 
riparius 492,499 
salmonicolor 500 
sibiricus 498 
sphaerosporus 492 
subaureus 494 
subluteus 493,500 
subolivaceus 499 
tomentosus 504 
umbonatus 498 
variegatus 505 
volcanalis 493,501 
wasatchicus 502 


T 


Tarzetta 
(also see Geopyxis) 
bronca 835, 840 
catinus 835,840 
cupularis 835,840 
rosea 835,840 
Tectella 
patellaris 132 
Telamonia_ 418 
Terfezia 855 
arenaria 855 
Thaxterogaster 733 
pingue 734 
Thelephora 
laciniata 609 
multipartita 609 
Palmata 609 
spiculosa 609 
terrestris 608 
vialis 609 
Togaria 
aurea 413 
Trametes 592,603 
(also see Coriolellus) 
hirsuta 595 
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Trametes (cont.) 
mollis 596 
occidentalis 550,595 
pubescens 595 
suaveolens 598 
velutina 595 
versicolor 594 
Tremella 
concrescens 670 
encephala 673 
foliacea 673 
frondosa 673,674 
fuciformis 669,671 
lutescens 674 
mesenterica 673 
reticulata 644,670 
Tremellodendron 
candidum 644,670 
pallidum 640, 644, 670 
schweinitzii 644 
Tremellodendropsis 
640 
tuberosa 643 
Tremellodon 
gelatinosum_ 671 
Trichaptum 592 
abietinus 593 
biformis 592,593 
Trichoglossum 866 
farlowii 868 
hirsutum 867 
velutipes 868 
Tricholoma 176, 189, 
896 
acerbum 178,185 
acre 178,182 
aggregatum 174 
albobrunneum 185 
album 183 
argyraceum 182 
atroviolaceum 178, 181 
aurantio-olivaceum 188 
aurantium 187 
caligatum 192 
cheilolamnium 180 
cingulatum 177 
columbetta 183 
equestre 180 
flavobrunneum 185 
flavovirens 179 
focale 189 
fulvum 185 
gambosum 183 
georgii 183 
imbricatum 186, 188* 
inamoenum 179 
leucophyllum 177, 180 
magnivelare 191 
manzanitae 185 


Tricholoma_ (cont.) 


matsutake 192 
myomyces 182 
niveipes 181 
nudum 154 
orirubens 182 
Panaeolum 155 
pardinum 183,896 
personatum 154 
pessundatum 185,896 
Platyphyllum 177,179 
ponderosum 191 
populinum 185 
portentosum 180 
resplendens 183 
robustum 189 
saponaceum 184 
scalpturatum 182 
sejunctum 180 
sordidum 152 
sp. (unidentified) 179, 
182 
squarrulosum 178, 182 
subacutum 181 
sulphurescens 183 
sulphureum 179 
terreum 182 
titans 178 
ustale 179,185 
ustaloides 185 
vaccinum 186 
venenata 183 
virgatum 181 
zelleri 188 


Tricholomopsis 144 


decora 145,146 
edodes 141 

fallax 146 | 
flammula_ 146 
flavissima 146 
platyphylla 146 
rutilans 145 
sulfureoides 145, 146 


Trichophaea 


abundans 838,840 
boudieri 834,840 
bullata 840 


Trogia 


crispa 132,591 


Truncocolumella 752 


citrina 752 
rubra 748,753 


Truncospora 


demidoffii 575, 583 


Tubaria 399 


confragosa 403 
furfuracea 402 
pellucida 403 
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Tubaria (cont.) 


tenuis 403 


Tuber 841, 854 


aestivum 855 
besseyi 859 
californicum 860 
canaliculatum 856, 859 
candidum 861*, 862 
citrinum 860 
dryophilum 860 
gardneri 859 
gibbosum 858 
harknessii 859, 862 
irradians 860 
levissimum 860 
linsdalei 859 
magnatum 854 
melanosporum 842*, 
854 

monticola 860 
murinum 856, 859 
rufum 861 
separans 859 
Shearii 860 
sphaerosporum 861 
texensis 856,859 


Tulostoma 677*,715 


berteroanum 720 
brumale 719 
campestre 720 
cretaceum 716,720 
excentricum 720 
fibrillosum 720 
involucratum 720 
lysocephalum 721 
macrocephalum 720 
meristostoma 720 
opacum 720 
simulans 720 
Striatum 720 


Tylopilus 532 


alboater 532 
ammiratii 533,535 
amylosporus 520,532 
atrofuscus 534 
badiceps 533 
ballouii 533,534 
chromapes 533 
conicus 533 
eximius 532 
felleus 533,535 
Jerrugineus 533 
fumosipes 534 
gracilis 533,534 
humilus 535 
indecisus 535 
intermedius 533 
minor 533 
nebulosus 534 
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Tylopilus (cont.) 
olivaceobrunneus 534 
pacificus 534 
peralbidus 533 
plumbeoviolaceus 533, 
534 
porphyrosporus 534 
pseudoscaber 534, 535* 
rhoadsiae 533 
rubrobrunneus 533,535 
snellii 532 
sordidus 534 
subunicolor 535 
tabacinus 533,535 
Typhula 634, 636 
juncea 636 
Tyromyces 597 
albellus 599 
amarus 601 
balsameus 599 
basilaris 598,599 
caesius 599 
chioneus 599 
floriformis 598,599 
fragilis 600 
galactinus 599 
guttulatus 599 
immitis 599 
lacteus 599 
leucospongia 600 
mollis 598, 600 
perdelicatus 599 
spraguei 599 
spumeus 599 
stipticus 599 
tephroleucus 599 
transmutans 600 
unicolor 598,601 


A species of Auricularia (probably A. auricula) growing on a log. 
gelatinous texture are distinctive (see p. 675 for details). 


GENUS AND SPECIES INDEX 


UV 


Underwoodia 
columnaris 797 
Ungulina 
marginata 579 
Urnula 826 
craterium 829 
geaster 827 
hiemalis 829 
pouchetii 827 
Vaginata 
Plumbea_ 288 
Vascellum 690 
curtisii 691,695, 696 
depressum 696 
lloydianum 696 
pratense 695 
Veluticeps 
berkeleyi 607 
Verpa 784,793,893 
bohemica 793 
conica 794 
Vibressea 
truncorum 869,870, 
873 
Volvaria 258 
Volvariella 253,258 
bombycina 261 
hypopithys 260 
parvula 260 
pusilla 259, 260 
smithii 261 
speciosa 259 
surrecta 259,262 
taylori 259, 261 
villosavolva 259,261 
volvacea 258,259, 262 


WXYZ 


Weraroa 733 
cucullata 734 
Whetzelinia 877 
Wolfina 
aurantiopsis 834 
Wynnea 
americana 831 
sparassoides 817 
Wynnella 
silvicola 832 
Xerocomus 511 
(also see Boletus) 
chrysenteron 520 
subtomentosus 518 
Xeromphalina 221 
campanella 222 
cauticmalis~ 222 
fulvipes 221, 222 
kauffmanii 223 
orickiana 223 
picta 222 
tenuipes 221 
Xerulina 
chrysopepla 131 
Xylaria 878,885 
cornu-damae_ 886 
hypoxylon 885 
longipes 886 
polymorpha 886 
Xylobolus 604 
X ylosphaera 
hypoxylon 886 
polymorpha 886 
Zelleromyces 742 
cinnabarinus 742 
gardneri 742 
sp. (unidentified) 742 


Brown color and rubbery- 


959 


The author with some giant black morels (Morchella elata group, p. 790). (Joel Leivick) 
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